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1.0 INTRODUCTION

The primary objective of the investigation of natural attenuation at the
MSG&S site was to collect sufficient data to evaluate the natural
degradation of organic constituents in the Upper Sand ground water unit.
A variety of physical, chemical and biological mass transfer processes in
aquifers, including dispersion, sorption, volatilization and
biodegradation, affect the rate and degree to which organic compounds
are naturally attenuated. Data from the investigation was used to
provide an initial screening evaluation of the extent to which natural
processes are resulting in the degradation of organic compounds in
ground water at this site.

This screening investigation was a means to determine whether enhanced
biodegradation is a viable technology to be considered as a component of
remedial alternatives during the Focused Feasibility Study (FFS) being
prepared for the MSG&S site. For enhanced biodegradation to be a viable
remedial alternative, it must be shown that the biodegradation, along with
other attenuative processes, could be sufficient to achieve the required
objectives and schedules stipulated in the FFS, likely in concert with one
or more active remedial measures.

Over the past several years the role of biodegradation, and other natural
processes, in reducing concentrations of chlorinated hydrocarbons in
ground water, has been increasingly recognized and quantified. The
natural degradation of chlorinated organic compounds can be evaluated
and quantified using standard protocols approved by the U.S.
Environmental Protection Agency (EPA). The Technical Protocol for the
Evaluation of Chlorinated Solvents in Ground water was originally
developed by the Air Force Center For Environmental Excellence at
Brooks Air Force Base in San Antonio, Texas (AFCEE Protocols,
Wiedemeier et al, 1996). This protocol was subsequently adopted by EPA,
with some changes, as an EPA guidance document entitled, Technical
Protocol for Evaluating Natural Attenuation of Chlorinated Solvents in
Ground water (USEPA, 1998a). Subsequent to this guidance document,
EPA issued final EPA Office of Solid waste and Emergency Response
(OSWER) Directive 9200.4-17P (USEPA, 1999) which stated that "three
lines of evidence" can be used to evaluate natural attenuation of
chlorinated aliphatic hydrocarbons, including:

(I) "Historical ground water and/or soil chemistry data that demonstrate a clear

and meaningful trend of decreasing constituent mass and/or concentration

over time at appropriate monitoring or sampling points. (In the case of a
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dissolved ground water plume, decreasing concentration will not be solely

the result of plume migration. In the case of inorganic constituents, the

primary attenuating mechanism will also be understood.)

(2) Hydrogeologic and geochemical data that can be used to demonstrate

indirectly the type(s) of natural attenuation processes active at the site, and

the rate at which such processes will reduce constituent concentrations to

required levels. For example, characterization data may be used to quantify

the rates of constituent sorption, dilution, or volatilization, or to demonstrate

and quantify the rates of biological degradation processes occurring at the
site.

(3) Data from field or microcosm studies (conducted in or with actual

contaminated site media) which directly demonstrate the occurrence of a

particular natural attenuation process at the site and its ability to degrade

the constituents of concern (typically used to demonstrate biological

degradation processes only)."

The OSWER Directive also provides the following guidance on
interpreting the lines of evidence (USEPA, 1999):

"Unless EPA or the implementing state agency determines that historical
data (Number 1 above) are of sufficient quality and duration to support a

decision to use monitored natural attenuation, EPA expects that data

characterizing the nature and rates of natural attenuation processes at the
site (Number 2 above) will be provided. Where the latter are also inadequate
or inconclusive, data from microcosm studies (Number 3 above) may also be

necessary."

Typically, the first two "lines of evidence" can be established from the
existing (and proposed) data and these two "lines of evidence" are
sufficient to provide the basis to reasonably conclude that active
biodegradation processes (including reductive dechlorination) are
occurring.
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There are several important processes at work in the subsurface, including
sorption, dispersion, dilution and degradation, but the pertinent process
for this discussion is biologically-induced degradation (biodegradation),
and more specifically, reductive dechlorination. During dechlorination of
chlorinated organic compounds, concentrations of the parent compounds
decrease and the daughter products of the process increase in
concentration over time. Eventually, the daughter products also decrease
as they are further dechlorinated. The final end products of the
dechlorination process are carbon dioxide and chloride ions (under
aerobic conditions) and ethene and ethane (under anaerobic conditions).
There are also important anaerobic biological process that can oxidize cis-
1,2-dichloroethene and vinyl chloride to carbon dioxide. Carbon dioxide
is often the most important end product under iron and manganese
reducing conditions, with little production or accumulation of ethene or
ethane.

1.1 INITIAL GEOCHEMICAL SCREENING

Ground water quality data collected during previous investigations at the
site have shown that byproducts of the biodegradation of chlorinated
organic compounds are present in site ground water. Specifically, the
presence of 1,2-dichoroethene (DCE), vinyl chloride, and other "daughter"
products confirms that some level of dechlorination is occurring at the
site. In order to evaluate the degree to which this is occurring, an initial
screening of natural attenuation potential at the MS&G site was conducted
using the AFCEE screening protocol outlined in the EPA guidance (EPA,
1998). The screening protocol called for the collection and analysis of
ground water samples from different areas of the site, including: (1)
source area(s), downgradient of source but within the dissolved
contaminant plume, (3) downgradient from the dissolved plume, and
upgradient/lateral (i.e., background) locations not impacted by the
plume. The locations selected for ground water sampling at the MSG&S
site are discussed in Section 2.0.

The ground water samples were analyzed for a suite of chemical
parameters including volatile organic compounds (VOCs), dissolved
gases, selected metals, selected anions, and other properties (e.g.,
temperature, organic carbon, oxidation-reduction potential (ORP),
alkalinity, and pH. The list of parameters analyzed for in the ground
water samples is further discussed in Section 2.2.
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After the field and laboratory analytical data was assembled, a "score"
was assigned for each of the parameters, in accordance with the EPA
guidance. Each parameter has a predetermined value in the guidance,
and points are only assigned if the data met the specified criteria. The
scoring protocol is also present as a simple spreadsheet component of the
EPA BIOCHLOR program (EPA, 2001).

The total points awarded for a given ground water sample is reflective of
the degree to which anaerobic biodegradation of chlorinated solvents is
occurring at that location. AFCEE and EPA have applied the following
criteria for use in evaluating the "score" for each ground water sample:

Score Interpretation^)

0 to 5 Inadequate evidence for anaerobic degradation of
chlorinated organics

6 to 14 Limited evidence for anaerobic degradation of chlorinated
organics

15 to 20 Adequate evidence for anaerobic degradation of chlorinated
organics

> 20 Strong evidence for anaerobic degradation of chlorinated
organics

(*) assumes that the primary degradation pathway is through reductive dechlorination

1.2 AQUIFER PARAMETERS

Supplemental to a determination of the degree to which biodegradation is
occurring at various locations at the site, it is also important to collect and
evaluate hydrogeological data specific to the site. Parameters such as
hydraulic gradient, hydraulic conductivity, porosity, dispersivity, and the
coefficient of retardation (based on organic carbon content) are critical
input parameters for geochemical solute transport models.

To understand and optimize biodegradation, it is important to assess the
mechanisms and degradation pathways occurring at the site. It is
common to have anaerobic, co-metabolic and aerobic processes
dominating in different areas of a site. Delineating these zones is
important in understanding the site-specific processes, and in assessing
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the rate and completeness of biodegradation. Section 2.2.2 discusses the
use of dissolved hydrogen sampling for assessing the degradation
pathways at selected wells.

ERM O MDSAND, GRAVEL fc STONE/48410.23.01 -1/4/02



2.0 FIELD METHODS

This section provides information on methods and procedures for the
ground water investigation.

2.1 TEMPORARY MONITORING WELL COMPLETION

2.1.1 Well Installation

During 13 through 20 March 2001, ERM installed six temporary
monitoring wells (TMW-1 through 6) using Geoprobe® direct-push
equipment (Figure 1). The well screens were placed on top of the basal
clay at the bottom of the Upper Sand and range in depth from 12 to 44 feet
below ground surface (bgs). On 18 April 2001, four additional temporary
monitoring well (TMW-1S, 2S, 5S and 6S) screens were placed across the
water table in the three principal threat areas. The additional wells were
installed following review of the deep wells ground water sampling
results and FLUTe installations. This data indicated the majority of
contamination to be at the water table and in the unsaturated soils. Total
depths ranged from 13 to 24 feet bgs. Figures 2A and 2B illustrate the
vertical placement of wells along the principal ground water flow path in
the Northern Depression Area (NDA). To construct the wells a minimum
2.5-inch Macrocore™ sampler was used to create a borehole in the Upper
Sand aquifer. Five foot long, slotted 3/4-inch inside diameter, pre-packed
well screens were then installed in each borehole to allow for the
collection of ground water samples. The temporary wells were
constructed with an outer sand filter pack and bentonite seal. Following
installation, the wells were developed to remove fine-grained particles
from the screened interval. Water generated during purging was
processed at the on-site treatment facility in accordance with the project-
specific requirements for management of investigation-derived wastes.
Well construction logs are presented in Appendix A.

2.1.2 Equipment Decontamination

Drilling and sampling tools (e.g., drilling rods and bits, Macrocore
samplers™ etc.) used during well installation were decontaminated
between each sample and/or drilling location as appropriate using a non-
phosphate soap wash (e.g., Alconox®) followed by a tap water rinse
and/or steam cleaning as determined by the field geologist to ensure
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adequate cleaning and decontamination of drilling and sampling
equipment.

2.2 GROUND WATER SAMPLING

Ground water samples were collected from seventeen existing and
temporary monitoring wells during 3 through 6 April 2001 and on 24 May
2001 (see Figure 1). Sampling activities were conducted in accordance
with the EPA-approved Ground Water Biodegradation Screening Investigation
Work Plan (ERM, 2001) and 14 March addendum. Samples were collected
using a Solinst™ double valve pump (DVP) and clean dedicated
polyethylene tubing for each boring. The DVP uses compressed air to lift
the sample to the ground surface via a series of check valves (the check
valves prevent the air from contacting the ground water sample). SMW-
13 and SMW-14 were sampled with a peristaltic pump due to a water
column height that was insufficient to fill the DVP chamber. VOC and
dissolved permanent gases were collected from the peristaltic pump by
allowing the water in the sample line to drain from the tubing intake. This
prevented the water from passing through the pump and potentially
aerating the samples. A non-aqueous phase liquid (NAPL) was observed
in wells TMW-1S and TMW-6S during sampling. A sample of the NAPL
from each well was submitted for analysis of VOCs.

Ground water sampling was conducted in accordance with EPA's Region
III low-flow sampling methods. When possible, based on existing data or
locations of wells relative to potential principal threat areas, the order for
sampling wells began with the cleanest well and proceeded to the most
contaminated well. Procedures for low-flow sampling are summarized
below.

2.2.1 Low-Flow Sampling Techniques

Ground water sampling performed using low-flow sampling techniques
followed EPA Region III Quality Assurance Directive 23 (QAD023)
entitled, Recommended Procedure for Low-Plow Purging and Sampling of
Groundwater Monitoring Wells (EPA, 1999). These procedures were
modified as warranted by field conditions. Low-flow sampling
procedures are briefly reiterated below and are described in greater detail
in the references identified above. A Solinst™ DVP or peristaltic pump
was used for low-flow sampling.
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Low-flow refers to the velocity that water enters the pump intake and
moves through the formation in the immediate vicinity of the well screen.
Water level drawdown at each well was monitored to provide the best
indication of the appropriate flow rate for use during sampling. The goal
was to achieve flow rates of approximately 100 milliliters per minute, with
drawdown during pumping being less than 0.2 foot.

The low-flow pump intake was placed within the screen interval, and
used to purge the well until the water quality parameters stabilized within
acceptable ranges. The in-situ water quality parameters were frequently
monitored in the field during pumping, and recorded on field log sheets.
These parameters consisted of pH, temperature and specific conductance,
as well as dissolved oxygen and ORP, and were measured using an
Horiba™ U-22 water quality meter and flow-through cell. CHEMetric's
CHEMets test kits were used to field verify the dissolved oxygen
concentration in the ground water samples. Drawdown in the well
during pumping was also monitored with an electronic water level
indicator and recorded during purging.

Once the field-measured water quality parameters stabilized within
acceptable tolerances, the ground water sample was collected from the
flow of the pump discharge line and discharged directly into the sample
bottles. Wells purged with peristaltic pumps were sampled for VOCs and
dissolved permanent gases from the well intake line by removing the
tubing from the well and allowing the water to drain from the intake (tube
bottom) directly into the sample bottles. A HACH™ field kit was used to
measure the unfiltered ferrous iron concentration in the field at the time of
sampling.

2.2.2 Dissolved Hydrogen Sampling

A ground water sample was collected for the analysis of dissolved
hydrogen from nine of the 16 selected wells based on the recommended
sampling methodology flow rates. Dissolved hydrogen (Hb) is an
indicator of microbial activity in ground water, specifically it is an
indicator of the type of terminal electron acceptors being utilized by the
microorganisms in the aquifer [i.e., methanogenesis (5-20 nanomoles per
liter (nM/L), sulfate reduction (1-4 nM/L), iron reduction (0.2-0.8 nM/L),
or denitrification (<0.1 nM/L)]. Reductive dechlorination can occur when
the dissolved hydrogen concentration is greater than 1 nM/L (USEPA,
1998). The measurement of dissolved hydrogen is a sensitive process due
to the highly volatile nature of this gas. Based on the pumping rates
required for sampling at the nine wells, ERM followed the hydrogen
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sampling protocol developed by Microseeps, Inc., Pittsburgh,
Pennsylvania, the laboratory designated to conduct the sample analyses
for the biodegradation indicator parameters. The procedure for collection
of the ground water samples for hydrogen analyses is a modified version
of the "bubble-strip" procedure outlined by Chapelle et al. (1997), and
described in the EPA guidance manual (EPA, 1998).

The Microseeps gas stripping cell protocol involved the use of a gas-
sampling cell that was provided by the laboratory. The sampling protocol
is presented in Appendix A of the approved Work Plan Addendum for
this project. The sample vials that were collected for each well were
forwarded on to Microseeps for analysis of dissolved hydrogen
(Microseeps method AM20GAX).

2.2.3 Quality Assurance/Quality Control Samples

Quality assurance/quality control samples consisted of a trip blank for
VOC analysis and field duplicates for full analytical analyses. Samples
were collected in accordance with the site Quality Assurance Project Plan.

2.2.4 Decontamination for Ground Water Sampling

All purging and sampling equipment used at multiple sampling locations
was decontaminated prior to use at each location. Purging and sampling
equipment was decontaminated using an Alconox non-phosphate soap
wash and distilled water rinse. Disposable equipment and supplies (e.g.,
sample tubing, filters, etc.) were used when appropriate to minimize the
potential for cross-contamination. Decontamination fluids were contained
and transported to the on site water treatment facility as appropriate for
the management of investigation-derived wastes.

2.2.5 Sample Containers and Preservatives

Sample containers and preservatives appropriate for the sample media
and analyses to be performed were furnished by the analytical laboratory.
Each sample container was labeled with an adhesive label that contained
the ERM project number, date & time of sample collection, sampler's
initials, analyses to be performed, and preservatives (if any).

2.2.6 Sampling Handling and Chain-of-Custody

Immediately upon collection, sample containers were placed in coolers
chilled to the appropriate temperature with wet ice. Coolers were packed
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with sufficient wet ice to ensure the proper temperature was maintained
during shipment to the designated laboratory and to prevent damage to
sample containers. Liquid samples were also sealed in plastic "ziplock"
bags. A chain-of-custody form was completed for each sample shipment.
The appropriate copies of the completed chain-of-custody form were
placed in a plastic bag and shipped inside the cooler with the samples. All
samples contained in the cooler were listed on the chain-of-custody form.
A custody seal was placed on each cooler when the cooler was sealed.
Sample coolers were delivered to the designated laboratory via Federal
Express priority overnight delivery service. Sample chain-of-custody
forms are included in Appendix B.

Ground water samples collected for the analysis of VOCs were shipped to
STL, Inc. in North Canton, Ohio for analysis. All other parameters were
analyzed by Microseeps, Inc., located in Pittsburgh, Pennsylvania.

2.3 AQUIFER TESTING

On 10 and 11 May 2001, in-situ hydraulic conductivity tests were performed
on selected Upper Sand monitoring wells. Field methods for conducting the
tests are described below.

In-situ hydraulic conductivity tests were performed on the selected upper
sand monitoring wells to provide data for assessing the hydraulic
conductivity of the aquifer. Prior to conducting the test in each well, the
static water level was measured using an electronic water level indicator.
The in-situ hydraulic conductivity tests were performed by pumping the
well at a particular drawdown.

The tests were conducted as follows (Wilson, Cho, Beck and Vardy, 1997).
A 0.25-inch inside diameter polyethylene tube was inserted in the well
with the tip at an elevation 0.5-foot (15 cm) below the static water level. A
Solinst® peristaltic pump was used to pump water from the tube at a rate
that produced both water and air. Depending on the flow rate and
observed drawdown in the well the tube was then raised or lowered in
three inch increments to achieve the correct water and air mixture. The
well was then pumped until the flow rate came to equilibrium and the
time to collect 200 mL was measured. If the yield was very slow, the yield
in five minutes was measured. Specific capacity was calculated in
milliliters per second per centimeter of drawdown. The specific capacity
was multiplied by an empirical calibration factor, a, to estimate hydraulic
conductivity in centimeters per second (cm/sec).
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2.4 FIELD DOCUMENTATION

All field activities, notes and observations were documented in a bound
weatherproof field book dedicated to the project. Sampling information
was recorded on individual field forms which were subsequently stored
in the project file.
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3.0 GROUND WATER ANALYTICAL RESULTS

The field and laboratory analytical data from the ground water samples
was reviewed for completeness and quality control, and summarized in
spreadsheets.

3.1 FIELD DATA

Ground water field parameters collected during the low flow purging of
the monitoring wells consisted of pH, temperature, specific conductance,
dissolved oxygen and ORP. The parameters were measured using an
Horiba™ U-22 water quality meter and flow-through cell. Aliquots were
also collected for measurement in the field for dissolved oxygen and
ferrous iron using field test kits. Table 1 summarizes the field parameters
at the time of stabilization and immediately prior to collecting the sample
for laboratory analysis. The field test kits were in fairly good agreement
with the Horiba™ U-22 meter. The CHEMets dissolved oxygen kit was
more accurate for samples with dissolved oxygen concentrations less than
0.5 milligrams per liter (mg/L).

Ground water at the site is slightly acidic with a pH ranging from 4.0 to
6.3; the lowest pH was at the background well SMW-15. The average
ground water temperature was 11 Celsius degrees (°C) (or 52 Fahrenheit
degrees).

In general, the dissolved oxygen content outside of and on the fringe of
the dissolved hydrocarbon plumes was between 6 and 10 mg/L and the
ORP was a positive 174 to 335 millivolts (mV), indicating
aerobic/oxidizing conditions to be present. On the other hand, ground
water within the dissolved hydrocarbon plumes was typically depleted of
oxygen and indicated reducing conditions. Some exceptions to this were
noted in the NDA area, Pond 02 area and at well SMW-19A. Dissolved
oxygen was as high as 5 mg/L in the NDA area deep well TMW-2 and 10
mg/L in the BWA downgradient well SMW-2A. The ORP measurements
at SMW-19 A were also greater than 200 mV.

Ferrous iron was measured using a HACH field test kit and in the samples
provided to the designated laboratory, STL-North Canton, Ohio. The
results of the field tests indicated ferrous iron concentrations were greatest
where there was anaerobic and reducing conditions.
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3.2 LABORATORY ANALYTICAL DATA

The following section discusses the ground water sampling analytical
results. The laboratory analytical data is summarized in Table 2. The
complete analytical data package from STL-North Canton is included in
Appendix B.

3.2.1 Volatile Organic Compounds

An upgradient well, SMW-15 was sampled to determine background
contaminant levels for the site. All constituents of concern (CoCs) were
either non-detect or were detected at levels below 1 microgram per liter
(|ig/L). Chloroform was detected at 2.2 ug/L.

Northern Depression Area (NDA)

A LNAPL was observed on the water surface at TMW-1S and was
subsequently collected for analysis of VOCs and tentatively identified
compounds (TICs). The laboratory results confirmed the liquid to be non-
aqueous and contained 467 milligrams per kilogram (mg/kg) of
chlorinated organics [e.g., 1,1,1-trichloroethane (TCA), tetrachloroethene
(PCE), trichloroethene (TCE) and chlorobenzene], 1,370 mg/kg of
aliphatic hydrocarbons [e.g., 2-butanone (MEK) and 4-methyl-2-
pentanone (MIBK)] and 195 mg/kg of aromatic hydrocarbons (e.g.
benzene, toluene and xylenes). NAPL was not observed to be present at
TMW-2S. The ground water sample collected from TMW-2S contained
249 mg/L of the same suite of chlorinated organic compounds as the
TMW-1S product sample, as well as, 1,1-dichloroethene (1,1-DCE) and a
total of 223 mg/L of non-chlorinated hydrocarbons.

Deep wells TMW-1 and TMW-2, located in the NDA source area,
contained a similar suite of chlorinated organic compounds as TMW-2S;
however the concentrations were two to three orders of magnitude less
than the levels reported for TMW-2S. The presence of hydrocarbons in
these deeper wells indicates that there is some vertical mixing and
degradation within the Upper Sand aquifer.

Several wells downgradient of NDA were sampled to determine the
extent of contaminant migration. Several of these wells (SMW-13, SMW-
14, and TMW-3) showed only small detections of a limited number of
VOCs while others (TMW-3, TMW-4, SMW-12, SMW-17, SMW-18A and
SMW-19A) had detections for compounds similar to those in the NDA
principal threat area, but at significantly lower (i.e., 3 to 4 orders of
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Table 2. Ground Water Sampling Results
Maryland Snttd, Gravel, and Static, Elktaii, Maryland

Parameter
Volatile Organic Compounds
1 ,1 ,1 -Tr ic h lo roethane
1,1,2,2-Telrachloroelhane
1 ,1 ,2-Trkhloroelhane
1,1-Dtahloroelhane
1,1-Dfchloroethene
1,2-Dkhloroethane
1,2-Dkhloroethene (total)
1 ,2-D kh lo rop ropane
1 ,4-D kh 1 o robe nzene
2-Butanone
2-Hexanone
4-methy l-2-penta none
Acetone
Benzene
B rom od khlorome thane
Bromoform
Bromom ethane
Carbon Disulfide
Carbon Telrachlortde
Chloro benzene
Chloroethane
Oiloroform
Chloromelhane
cis-l ,3-Dkhloropropene
D ibromochtoTome thane
Ethyl benzene
Meihylene Chloride
Styrene
Tet rachloroethene
Toluene
trans-1 ,3-Dichl ora prapene
Trlchloroethene
Vinyl Chloride
Xylenes (total)
Wet Chemistry
Alkalinity as CaCO3
Chloride
Ferrous Iron
Nitrate
Nitrite
Soluble Organic Carbon
Sulfate
Sulfide
Total Organic Carbon
Metals
Iron
Manganese - dissolved
Dlttolved Permanent Gates
Carbon Dioxide
Carbon Monoxide
Ethane
Ethene
Hydrogen
Methane
Nitrogen
Oxygen

Units

Hg/L
Mg/L
fg/L
HB/L
MR/L
Mg/L
«g/L
1-g/L
M8/L
MR/L
l'g/L
Mg/L
1-g/L
MR/L
ug/L
i«g/L
W/L
Mg/L
Mg/L
fg/L
I-B/L
Hg/L
MR/I-
Kg/L
Mg/L
Hg/L
Mg/L
Mg/L
«g/L
fg/L
Mg/L
Mg/L
Mg/L
Mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L
mg/L

mg/L
mg/L
ng/L
"B/L
nM/L
MR/L
mg/L
mg/L

TMW-lS*

130000
ND
ND
ND

6200]
ND
ND
ND
ND

490000
ND

670000
210000
12000
ND
ND
ND
ND
ND

120000
ND

25000
ND
ND
ND
ND

140000
ND

26000
160000

ND
20000
ND

23000

-
-
-
-
-
—
-
-
-

~
-

-
-
-
-

-
-
-

TMW-1S-RE1 *

23000000
ND
ND
ND
ND
ND
ND
ND

2700000
ND
ND

5200000
ND

870000]
ND
ND
ND
ND
ND

37000000
ND

940000]
ND
ND
ND

2100000
1600000

ND
16000000
38000000

ND
ND
ND

12000000

-
_
—
-
-
-
-
-
-

-
-

-
-
-
-

-
-
-

Northern Depression Area
TMW-1 TMW-2S

460
ND
ND
40
ND
ND
ND
ND
ND
320
ND
560

170 B
15
ND
ND
ND
ND
ND
170
ND
42
ND
ND
ND
5.9
ND
ND
42
190
ND
29
ND
26

-
58
-
8.3
0.73
-

4.7
-
-

-
~

47
<0.40
11000
6000
-
8.2
17
4

76000
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

62000
18000J,B

ND
ND
ND
ND
ND
ND

57000
ND

17000 B
ND
ND
ND
ND

39000
ND

17000
120000

ND
43000
ND

23000

-
-
-
-
-
-
-
-
-

-
-

-
-
-
-
—
-
-
-

TMW-2S (Dup)

74000
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

61000
34000 J,B

ND
ND
ND
ND
ND
ND

57000
ND

19000 B
ND
ND
ND
ND

43000
ND

17000
120000

ND
42000
ND

22000

-
-
-
-
-
—
-
-
-

-
-

-
-
-
-
—
-
-
-

TMW-2

320
ND
ND
7.1
3.5
ND
ND
ND
ND
ND
ND
21

37 B
35
ND
ND
ND
ND
ND
58
ND
21
ND
ND
ND
3.5
45
ND
58
49
ND
71
ND
17

-
43
-

8.4
<0.10
-
1.7
-
-

_
-

62
<0.40
1400
800
-
2.1
18
7.5

ND - Not Detected
B - Analyte was found In an associated method blank
] - Analyte present Reported value is estimated and may be not be precise.
ug/L - Mlcrograms per liter.
mg/L-Milligrams per liter.
ng/L - Nanograms per liter.
nM/L - Nanomoles per liter.
— Not analyzed.
* - This sample was collected for VOC fingerprint analysis of NAPL Results are In units of mkrrograms per kilogram (ug/kg).
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Table 2. Ground Water Sampling Results
Maryland Sntiit, Gravel, and Stone, Elktoit, Maryland

Parameter
Volatile Organic Compounds
1,1,1-Trichloroelhane
1 ,1 ,2,2-Tetrachloroethane
1 ,1 ,2-Trichloroeth»ne
1,1 -Dkrhlo roe thane
l,l-D!chloroethene
1,2-Dichloroethane
1,2-Dlchloroethene (total)
1,2-Dichloropropane
1 ,4-Dichlorobenzene
2-Butanone
2- Hex a none
4-methyI-2-pentanone
Acetone
Benzene
Bromod ic hlo romethane.
Bromoform
Bromome thane
Carbon Dlsulfide
Carbon TetrAchloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
c ls-1 ,3-D ich lo ro p ropene
D ibrom och lo ro me t hane
Ethylbenzene
Melhylene Chloride
Slyrene
Tetrachloroetbene
Toluene
tra ns-1 ,3-Dkh lo rop ropene
Trichloroethene
Vinyl Chloride
Xylenes (total)
Wet Chemistry
Alkalinity as CaCO3
Chloride
Ferrous Iron
Nitrate
Nitrite
Soluble Organic Carbon
Sulfate
Sulfide
Total Organic Carbon
Metntt
Iron
Manganese - dissolved
Ditsotwd Permanent Gases
Carbon Dioxide
Carbon Monoxide
Ethane
Ethene
Hydrogen
Methane
Nitrogen
Oxygen

Units

Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
t-g/L
Mg/L
Mg/L
Mg/L
Mg/L
ug/L
Mg/L
l-g/L
Mg/L
Mg/L
Mg/L
«g/L
W/L
MgA
Mg/L
Mg/L
"g/L
fg/L
fg/L
Mg/L
I'R/I-
Mg/L
ug/L
Cg/L
J-8/L
Mg/L
MR/L
Kg/L
J-g/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L
mg/L

mg/L
mg/L
ng/L
ng/L
nM/L
Mg/L
mg/L
mg/L

TMW-3

1.3
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
2.8
ND
ND
ND
ND
ND
ND
0.44
ND
ND
ND
ND
ND
ND
ND
ND
0.42
0.37
ND
0.24
ND
0.1

<4
4.1
<1
1.4

<0.10
<2.0
12

<2.0
<2.0

0.19
0.1S

120
<0.40
210
130
-
8.8
20
75

Northern Depression Area
TMW-4 SMW-12 SMW-13

130
ND
ND
26
5-5
ND
17

ND
ND
ND
ND
ND

16 B
1.3
ND
ND
ND
ND
ND
21

ND
1.9
ND
ND
ND
ND
2.2
ND
130
2.2
ND
37
71
1.3

24
16
25

0.24
<0.10
<ZO
16

<2.0
<2.0

28
0.1

<0.60
-

<5.0
<5.0
1.6

0.09
17

0.24

84
ND
ND
70
2.7
ND
38

ND
ND
ND
ND
ND

10 B
0.94
ND
ND
ND
ND
ND
25
2.9
2

ND
ND
ND
0.56
ND
ND
56
1.4
ND
22
13
1.4

50
14
10

<0.10
<0.10

<2
40

<2.0
<2.0

14
0.2

19
_

950
1300
0.69
9.4
16
5.6

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
2.1
ND
ND
ND
ND
ND
ND
0.4
ND
ND
ND
ND
ND
ND
0.38
ND
ND
0.13
ND
ND
ND
0.15

6
3.5
<1.0
0.5

<0.10
7.6
25

<2.0
<2.0

<0.05
0.1

28
<0.40
110
92
-

0.11
19
11

SMW-14

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

0.31 B
ND
ND
ND
ND
0.3
ND
ND
ND
ND
ND
ND
ND

12
5.6

<1.0
0.42
<0.10
6.2
8.1

<2.0
<2.0

0.074
0.031

13
-

<5.0
<5.0
1.7
0.04
15
7.4

ND - Not Detected
B - Analyte was found in an associated method blank
J - Analyte present. Reported value Is estimated and may be not be precise.
Mg/L • Micrograms per liter.
mg/L - Milligrams per liter.
ng/L - Nanograms per liter.
nM/L - Nanomoles per liter.
~ Not analyzed.
* - This sample was collected for VOC fingerprint analysis of NAPL. Results are in units of mlcrograms per kilogram
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Table 2. Ground Water Sampling Results
Maryland Sand, Gravel, and Stone, Etktou, Mary la nil

Parameter
Volatile Organic Compounds
1,1,1-Trkrhloroethane
1,1,2,2-Telrachloroethane
1,1 ,2-Trichloroethane
1,1-DicKloroethane
1,1-Dkhloroelhene
1,2-Dichloroethane
1,2-Dlchtoroethene (total)
1,2-Dkhloro pro pane
1 ,4-D Ichlorobe n zene
2-Butanone
2-Hexanone
4-m«t hy l-2-pen la none
Acetone
Benzene
Bro mod Ichlorom ethane
Bromoform
Bromomethane
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chlorome thane
c is-1 ,3-D ic h lorop roperte
D ibrom ochloro methane
Ethyl benzene
Methylene Chloride
Styrene
Tetrachloroethene
Toluene
tra ns-1 ,3-Dich lo rop ropene
Trlchloroelhene
Vinyl Chloride
Xylenes (total)
Wet Chemistry
Alkalinity as CaCO3
Chloride
Ferrous Iron
Nitrate
Nitrite
Soluble Organic Carbon
Sulfate
Sulflde
Total Organic Carbon
Metals
Iron
Manganese - dissolved
Oiuolvtd Permanent Gates
Carbon Dioxide
Carbon Monoxide
Ethane
Ethene
Hydrogen
Methane
Nitrogen
Oxygen

Units

1-g/L
Cg/L
Cg/L
Mg/L
"g/L
Kg/L
W/L
"g/L
"g/L
"g/L
Mg/L
«g/L
"g/L
Kg/L
l»g/L
Mg/L
"g/L
(•8/L
Hg/L
l-g/L
l-g/L
(ig/L
Mg/L
Hg/L
Jig/L
"g/L
J-B/L
W/L
t'g/L
Hg/L
Jig/L
Hg/L
Hg/L
ug/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L
mg/L

mg/L
mg/L
ng/L
ng/L

nM/L
Mg/L
mg/L
mg/L

SMW-15

NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
0.18
ND
2.2
ND
ND
ND
ND
0.3
ND
0.11
0.15
ND
ND
ND
ND

<4
79

<1.0
22

<0.10
18
20

<2.0
<2.0

<0.05
0.067

70
-

<5.0
<5.0
1

0.04
15
65

Northern Depression Area
SMW-15 (Dup) SMW-17 SMW-1BA

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
2.1 B
ND
ND
ND
ND

0.36]
ND

0.11 J
ND
ND
ND
ND
ND

<4
78

<1.0
22

<0.10
<2.0
19

<2.0
<2

<0.05
0.066

58
-

<5.0
<5.0
1.1

0.04
15
6.1

360
ND
5.2
180
Z5
12
22

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
10
5.5
7

ND
ND
ND
25
ND
ND
S.5
83
ND
45
9.6
93

200
9.4
1.8

0.24
<0.10

11
14

<2.0
Z3

4.3
0.77

20
-

710
2300
4.7
160
16
5.6

260
ND
ND
60
3.7
3.8
8.1
ND
ND
ND
ND
ND

22 B
ND
ND
ND
ND
ND
ND

5.1 I
ND
3.7
ND
ND
ND
ND
ND
ND
7.8
ND
ND
27
ND
ND

<4
5.9
<1
3.8

<0.1
<2
36

<2.0
<2.0

0.99
0.12

62
<0.4
170
170
-
1.8
21
9.4

SMW-I9A

150
ND
ND
140
2.4
2.5
58
ND
ND
ND
ND
ND
ND
4.4
ND
ND
ND
ND
ND
38
26
3.7
ND
ND
ND
3.6
7

ND
87
5.5
ND
20
28
4

6
20
1.6

<0.10
<0.10
<2.0
13

<2.0
<2.0

6.5
0.11

56
<0.4
1800
63000

—
14
24
2.6

ND - Not Detected
B - Analyte was found in an associated method blank
] - Analyte present. Reported value is estimated and may be not be precise.
Mg/L - Mkrograms per liter.
mg/L -Milligrams per liter.
ng/L - Nanogrami per liter.
nM/L - Nanomoles per liter.
- Not analyzed.
* - This sample was collected for VOC fingerprint analysis of NAPL. Results are in units of mfcrograms per kilogram (ugAg).
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Table 2. Ground Water Sampling Results
Maryland Sand, Gravel, and Stone, Elktoii, Maryland

Parameter
Volatile Organic Compounds
1,1,1 -Trichloroeihane
1,1,2^-Tetrachloroethane
1 ,1,2-Trichloroethane
1 ,1 -D ich loroel ha ne
1,1-Dkhloroethene
1,2-Dichloroethane
1,2-Dlchtoroethene (lotal)
1 ,2-Dfch loropro pa ne
1 ,4- D ichl orobe nzene
2-Butanone
2-Hexanone
4-methy 1-2- pentano ne
Acetone
Benzene
B ram od khlo ro me thane
Bromoform
Bromo methane
Carbon Disulflde
Carbon Telrachtoride
Chlorobenzene
Chlo methane
Gil oro form
Chloromelhane
cls-1 ,3-Dtch 1 o ropro pene
Dibrom och lo rom elha ne
Ethyl benzene
Methylene Chloride
Styrene
Tet rach lo roethene
Toluene
tra ns-1 ,3-D Ichlo ro p rope ne
Trichloroethene
Vinyl Chloride
Xylenes (total)
Wet CItflllistry
Alkalinity as CaCO3
Chloride
Ferrous Iron
Nitrate
Nitrite
Soluble Organic Carbon
Sulfate
Sulflde
Total Organic Carbon
Metals
Iron
Manganese - dissolved
Diisalved Permanent Cases
Carbon Dioxide
Carbon Monoxide
Ethane
Ethene
Hydrogen
Methane
Nitrogen
Oxygen

Units

Mg/L
Cg/L
"g/L
MSA
Mg/L
ug/L
ug/L
ug/L
HR/L
Mg/L
"g/L
"g/L
MR/L
Mg/L
I'g/L
"g/L
"g/L
fg/L
"g/L
«g/L
Hg/L
"g/L
"g/L
ug/L
Mg/L
Hg/L
"g/L
Mg/L
fg/L
Kg/L
^g/L
Hg/L
M8/L
Hg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L
mg/L

mg/L
mg/L
ng/L
ng/L
nM/L
Cg/L
mg/L
mg/L

TMW-5S

32000
ND
ND
670 J
ND
ND

600]
ND
ND
ND
ND

26000
7300 J,B

1700 J
720 1,B

ND
ND
ND
ND

12000
ND

2100J,B
ND
ND
ND

1000 J
29000
ND
7700
63000
ND

18000
ND
5000

-
-
-
-
-
-
—
-
-

-
-

-
-
-
-
-
-
-
-

Pond 02
TMW-5

ND
ND
ND
150
ND
ND
ND
ND
ND
ND
ND
ND
ND
320
ND
ND
ND
ND
ND
5400
780

150 B
ND
ND
ND
370
ND
ND
ND

13000
ND
ND
ND
1700

110
37
88

<0.10
<0.10

30
<1.0
<2.0
30

74
0.34

64
-

87000
1100000

29
900
14
4.5

SMW-7

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
450
ND
ND
ND
ND
ND
8600
1500
ND
ND
ND
ND
400
ND
ND
NO
6700
ND
ND
ND
1700

54
40
88

<0.10
<0.10

9.9
<1.0
<10
9.1

71
0.16

38
-

460000
210000

1.4
2400
U
3.7

ND - Not Detected
B - Analyte was found In an associated method blank
] • Analyte present. Reported value is estimated and may be not be precise.
Mg/L - Mlcrograms per liter.
mg/L - Milligrams per liter.
ng/L - Nanograms per liter.
nM/L - Nanomoles per liter.
- Not analyzed.
* - This sample was collected for VOC fingerprint analysis of NAPL. Results are in units of mkrograms per kilogram (ug/kg).
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Table 2. Ground Water Sampling Results
Maryland Sand, Gravel, and Stone, Elktoii, Maryland

Parameter
Volatile Organic Compound*
1,1,1 -Trie Woroethanc
1,1,2,2-Tetrachloroethane
1,1,2-Trkhloroethane
1 ,1 -D ic hi oroeth a ne
1 ,1 -Dichlo roethene
1,2-Dfchloroelhane
1,2-Dkhloroelhene (total)
1 ,2-Dlchloropropane
1 ,4-D fchlorobenze ne
2-Butanone
2-Hexanone
4-me Ihy l-2-penta no ne
Acetone
Benzene
Bra mod <c h lo romet hane
Bromoform
Bromomelhane
Carbon Disulflde
Carbon Tetrachloride
Chloro benzene
Chlo roe thane
Chloroform
Chloro me thane
cls-1 ,3-D Ichloro p ropene
Dlbromochloro methane
Ethyl benzene
Methyls ne Chloride
Styrene
Tetraehloroethene
Toluene
trans-1 ,3-D khlo ro p ropene
Trlchtoroethene
Vinyl Chloride
Xylenes (total)
Wet Chemistry
Alkalinity as CaCO3
Chloride
Ferrous Iron
Nitrate
Nitrite
Soluble Organic Carbon
Sulfate
Sulfide
Total Organic Carbon
Metalt
Iron
Manganese - dissolved
Dissolved Permanent Gases
Carbon Dioxide
Carbon Monoxide
Ethane
Ethene
Hydrogen
Methane
Nitrogen
Oxygen

TMW-6S"

160000
ND
ND
ND

9900)
ND
ND
ND

«g/L
31000)

ND
320000
50000
7200 J

ND
ND
ND
ND
ND

65000
ND
ND
ND
ND
ND

5200 J
170000

ND
26000
93000
ND

49000
ND

32000

-
-
_
-
_
-
-
-
-

_
-

-
-
-
-
-
-
-
-

Buried Waste Area
TMW - 6S-REI * TMW- 6

510000
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

360000
91000]

ND
ND
ND
ND
ND
ND

360000
ND
ND
NO
ND
ND

400001
170000

ND
240000
430000

ND
180000

ND
230000

-
-
-
-
-
-
-
—
-

„
~

_
-
-
-
-
—
-
-

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
290
ND
ND
ND
ND
ND
3700
240
ND
ND
ND
ND
45
ND
ND
19
77
ND
ND
ND
310

140
27
72

<0.10
<0.10
3.8

<1.0
<2.0
4.2

57
0.24

76
_

250000
710
330
5600
11
3.6

SMW-2A

18
ND
ND
12
1.2
3.2
50
ND
ND
ND
ND
ND

5.7 B
ND
ND
ND
ND
ND
ND
0.92
ND
0.55
ND
ND
ND
ND
0.77
ND
26
ND
ND
27
1.9
ND

<4.0
3

<1.0
<0.10
<0.10
6.6
11

<2.0
<2

0.56
0.021

17
-

210
53
2.5
0.14
15
7.1

ND - Not Detected
B - Analyte was found In an associated method blank
] - Analyte present Reported value Is estimated and may be not be precise.
ug/L - Mkrograms per liter.
mg/L - Milligrams per liter.
ng/L- Nanograms per liter.
nM/L, - Nanomoles per liter.
— Not analyzed.
' • This sample was collected for VOC fingerprint analysis of NAPL. Results are in units of mkrograms per kilogram fjig/kg).

41410.01.01-1W200Z



magnitude) concentrations. The presence of vinyl chloride and
chloroethane in several of the downgradient wells is attributed to the
reductive dechlorination of PCE and TCA along the plume flow path.

Pond 02 Wet Area (Pond 02)

The Pond 02 principal threat area well TMW-5S, had the highest VOC
concentrations of the ground water samples. Toluene was the VOC
detected with the highest concentration at 63 mg/L. Several chlorinated
hydrocarbons were also present at concentrations greater than 10 rng/L
including methylene chloride, TCA, TCE and chlorobenzene. 4-methyl-2-
pentanone (MIBK) was also present with a concentration of 26 mg/L.
Many of the constituents detected in the shallow well were not detected in
the nearby deeper well, TMW-5. However, chloroethane, a daughter
product of TCA and DCA was present. In general, VOC concentrations
were reduced by an order of magnitude in the deeper well relative to the
shallow well.

Constituents detected in SMW-7, located downgradient of the PO2
principal threat area, were consistent with those identified in the principal
threat source area well (TMW-5). Concentrations of chloroethane (1.5
mg/L) and chlorobenzene (8.6 mg/L), which were the only chlorinated
organics identified in the sample, were similar or greater than their
corresponding levels in the TMW-5S principal threat area sample. Total
BTEX concentrations decreased from 71 mg/L (TMW-5S) to 9 mg/L
(SMW-7), hydraulically downgradient of the principal threat area.

Buried Waste Area (BWA)

The laboratory results confirmed the liquid sample collected from the
principal threat area well, TMW-6S, to be non-aqueous and containing 480
mg/kg of chlorinated organics (e.g., TCA, PCE, TCE and chlorobenzene),
401 mg/kg of aliphatic hydrocarbons (e.g., MEK and MIBK) and 136
mg/kg of aromatic hydrocarbons. MIBK had the highest concentration at
320 mg/kg. With the exception of chlorobenzene (3.7 mg/L), the suite of
constituents present in the NAPL sample from TMW-6S were detected at
dissolved concentrations less than 0.5 mg/L in the adjacent deep well
TMW-6 ground water sample.

SMW-2A, located downgradient of the BWA source area, was also
sampled. Laboratory analysis showed few detections, all of which were at
significantly reduced levels relative to TMW-6 and the levels found in the
TMW-6S NAPL samples. The highest identified concentration was 0.05

ERM 14 MD SAND, GRAVEL fr STONE/48410.23.01 -1/4/02



mg/L for 1,2-DCE (total). A trace of vinyl chloride was also found to be
present in the downgradient well indicating complete reductive
dechlorination of PCE and TCE to be occurring in the BWA.
Chlorobenzene was also reduced to trace levels in the downgradient well.

3.2.2 General Chemistry

Ground water samples were analyzed for selected anions and intrinsic
biodegradation indicator parameters (e.g., dissolved permanent gases,
light hydrocarbons, select metals, and organic carbon). The resulting
information was then used in the development of a natural attenuation
study. A summary of these analytical results is presented in Table 2.

3.3 AQUIFER TEST RESULTS

On 10 and 11 May 2001, in-situ hydraulic conductivity tests were performed
on selected Upper Sand monitoring wells. Field methods for conducting the
tests are described below.

In-situ hydraulic conductivity tests were performed on the selected upper
sand monitoring wells to provide data for assessing the hydraulic
conductivity of the aquifer. Prior to conducting the test in each well, the
static water level was measured using an electronic water level indicator.
The in-situ hydraulic conductivity tests were performed by pumping the
well at a particular drawdown.

The tests were conducted as follows (Wilson, Cho, Beck and Vardy, 1997).
A 0.25-inch inside diameter polyethylene tube was inserted in the well
with the tip at an elevation 0.5 foot (15 cm) below the static water level. A
Solinst® peristaltic pump was used to pump water from the tube at a rate
that produced both water and air. Depending on the flow rate and
observed drawdown in the well the tube was then raised or lowered in
three inch increments to achieve the correct water and air mixture. The
well was then pumped until the flow rate came to equilibrium and the
time to collect 200 mL was measured. If the yield was very slow, the yield
in five minutes was measured. Specific capacity was calculated in
milliliters per second per centimeter of drawdown. The specific capacity
was multiplied by an empirical calibration factor, a, to estimate hydraulic
conductivity in centimeters per second (cm/sec).

ERM 15 MD SAND, GRAVEL & STONE/48410.23.01 -1/4/02



The empirical calibration factor a was calculated as follows:

a = [l + ln(z/2rw)]/27iz

where:

z is the screened interval below the water table and

2rw is the outer diameter of the well borehole.

Reduction and analysis of data collected during the hydraulic conductivity
tests was performed using the Wilson, Cho, Beck and Vardy (1997) method
for unconfined aquifers. The data collected from the tests was used to
estimate the hydraulic conductivity for the Upper Sand aquifer at specific
well locations. The hydraulic conductivity values calculated from the tests
are presented in Table 3.

As shown in Table 3, the single-well hydraulic conductivity tests
conducted by ERM in 2001 are in fairly good agreement with the slug tests
performed by AEPCO in 1985. The average (geometric mean) hydraulic
conductivity of 6.4 x 10~* cm/sec (1.8 feet/day) also falls within the 10'3 to
10~5 cm/sec range published for silty sands (Fetter, 1994; Freeze and
Cherry, 1979).

The average linear ground water velocity is the rate at which ground
water moves between two points. The average linear velocity of ground
water at the site can be calculated using the following equation:

ve = (Khxdh/dl)/ne

where:

ve is the effective ground water velocity (L/T);

KH is the hydraulic conductivity (L/T);

dh/dl is the hydraulic gradient (dimensionless); and

rie is the effective porosity (dimensionless).

For example, using site specific values for hydraulic gradient of 0.013, an
average hydraulic conductivity of 9 x 10^ cm/sec (2.6 feet/day), and an
estimated effective porosity of 0.36, the average linear ground water
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velocity in the Upper Sand aquifer at the Northern Depression Area is
approximately 34 feet/year.
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4.0 DATA EVALUATION

The data from fifteen locations (water table wells in the principal threat
areas were excluded) was entered into the AFCEE scoring table. This
scoring served as the initial screening of the extent to which natural
biodegradation, through reductive dechlorination, is degrading
chlorinated hydrocarbons in the Upper Sand, at each sample location.

4.1 AFCEE SCORING AND NATURAL ATTENUATION

The AFCEE screening spreadsheet calculated a relative "score" for each
ground water sample analyzed based on the geochemical conditions and
presence or absence of daughter products. This allowed for a semi-
quantitative assessment of biodegradation of chlorinated organic
compounds in different areas of the Upper Sand aquifer. Table 4 contains
the AFCEE scoring for selected wells sampled at the site. Figure 3 shows
the well locations and the associated AFCEE scoring for each well.

A score of 15 points or greater suggests that there is adequate evidence
that biodegradation (via reductive dechlorination) is occurring in the
ground water at the location where that sample was collected. A score of
20 or better indicates strong evidence that biodegradation of chlorinated
hydrocarbons is occurring. Of the 15 samples screened using the AFCEE
scoring, seven indicated that there is adequate to strong evidence that
biodegradation is occurring along the main ground water flowpath
downgradient of each of the three principal threat areas.

Northern Depression Area (NDA)

The deep wells at NDA, TMW-1 and TMW-2, indicate that there is limited
evidence for anaerobic biodegradation within the NDA. The ground
water sample collected from temporary well TMW-2S was not included in
the AFCEE screening since it was located immediately within the source
hot spot, and light-NAPL (LNAPL) was present on the water table at
TMW-1S.

Of the eleven remaining monitoring wells tested in this area of the site,
extensive and complete dechlorination occurs downgradient near wells
SMW-12, SMW-17 and SMW-19A with less complete dechlorination in
TMW-4. With the exception of SMW-17, these wells are located along the
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Table 4. Natural Attenuation Screening for Selected Monitoring Wells
Maryland Sand, Grave! & Stone, Elkton, Maryland

Natural
Attenuation
Screening
Protocol

Analysis

^tVKcn-

Nitrate'

Iron II-

Sulfale'

Sullidc-'

Methane-

Ox id* him
Reduction
Potential- lORP)

pH-

roc

Temperature-

Carbon Dioxide

Alkalinity

Gil I Wldl"

Hydrogen

DTF.X-

rcF.-
1TE-

DCE-

VC*

1,1,1-
rrichloriK-lhane-
DCA

Tetraihlonde
Chloroelhane-

Elheno/ Ethane

-hloroform

IDichloroiTH'lhane.)
Mtthyleno Chloride

Score

Concentration in
McistConlam Zone

=11.5 mg/L

^mR/L

<1 ms/L

= lmg/l.

<2l)mK/L

>l mj!/L

<05mg/L

XI5mg/L

<Si) millivolt, (mV)

<-]IMImV

SipM- i f

5 > pH >S

>2llmj;/l.

>2trr

>2« background

--1* background

>2x background

>l n M

<\ n M

*l 1 mK/L

XI.IH mg/L

XII mg/L

Interpretation
liud«]iuh.- evidence for diurnitiit |.|, ,liw J^J II. m" ..l.hli.nMB.J nrnJF.,,.

Unul«l.<vid.<nwhirjiiwf.ibiL-hutd«l|ud«i»n>..fchl..niia»d,.rl!inic«

AJ^unk-rvidi-r^ ti'r judiTî ic bn'Jfjtr jddhi ift- LiKKkinnjlAl L^jfjitus

Interpret At ion

Tok'ratai, luppn-ssos Ihir mluclivv piithwuv »» hijjhcr
mn(i'niTiiin>ns
Nol ink-Mti-d, howi-viT, VC iiwy bo oxidized aerobicully

Al hiRhi-r conciHitMtion:, iiwy compete with reductive
pathway
Rucluchw pathway ptr-aibk', VC may Ix-omdtzuj under
Fo( 1 1 1)- red uc ing cond itu HI ,
At higher cnncmtra linns nwy compote with reductivv
pathway
Rtiluflivi' pathway pti»iblo

VC oxidizes

Ultimate reductive daushler prixiuct, VC Accumuliles

Rt-ducliye pathway po»ible

Finhictive pathway likely

Optimal ran|?e for reiluctive fialhwav

Outside i'plimal ranjji' fur reductive pathway

Cirtmnaitd ern-rĵ  sourt'e, driven dot:h Ion nation, tan bo
natural or anthropogenic
Al T >2II"C biochemical proct»s is atceieral.-v!

Ultima to oxidiitived4ut;hti.T product

Rnults from inli.rartK.n ,<f carbon dioxide with aqmfer
miivrals
Daughter prmluit iiftw^nicfhloniw

Rwluctive pathway possible, VC msy act rumuliile

VC OXldl2.il

Carb.m and energy wurte, dnvt>» divhlon nation

Material releaH.-d

Material released

DaiiKhlCT pnxiuct of PCE "

Material released

DauRhtfr product of TCP- If us n greater than
Pin, nl UiMl DCE it ii likely a daughter product i>f
TCE". 1,1-DCE can be a chom reaction prixlucl of TCA
Material released

Daughter product of DCE"

Material rek-asul

Daughter product of TCA under reducing conditions

Material released

Daughter pr.xluct of DCA or VC under n-ducinj; nmdilinns

Daughter product of VC/c*fiw

Daughter prudmt of VC/.ih.w

Material rek>ased

DauRhtcr product of Carbon Tetrachloride

Material releaw.\f

DauKhti-r pro.1 ucl of Chloroform

NDA 1 NDA I NDA
TMW-I 1 TMW-2 I TMW-3

Score: ^^^^H Score: |̂ H| Score: gm|

Points
Awarded

No

No

No

Yes

V,'S

NA

Yes

No

Yes

Yes

Yes

No

NA

No

No

NA

No

NA

NA

Yes

Yos

Y«

No

No

No

No

No

Y«

Yes

No

No

NA

NA

Yes

No

Ye>

Ye*

tl

n

0

.1

'
[)

ii

i)

i

-

it

ii

i)

n

it

i)

i)

it

o

2

i)

II
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II
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(I

(1

(I

I

a

a

11

(i

(i

ii

i>

2

————
Points

Awarded

No

No

No

Ye*

Yes

NA

Yes

No

Yes

Ye*

Yes

No

NA

No

No

NA

No

NA

NA

No

Y«

Yes

No

No

No

No

No

Ye,

Ye,

No

No

NA

NA

Yes

No

Yes

Yes

1)

0

1)

.1

2

II

II

1)

1

2

1)

1)

II

II

(1

II

II

0

II

(1

(1

II
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(1

t!
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0
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I!

0

II

n
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——————————————
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No

No
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No
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No

No
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No

No

No
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NA
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No

Yes

Yes

No

No

No

No

No

Yes

No
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No

NA
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No
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It
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1)

1)

II
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II

Notfs.
NA-Nol available Sampler
•Required analysis.
a/ Points awarded,*ily if it i daughter product
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Table 4. Natural Attenuation Screening for Selected Monitoring Wells
Maryland Sand, Gravel & Stone, Elkton, Maryland

Natural
Attenuation
Screening
Protocol

Analysis

Oxygen*

Nitrate-

IronlP

Sulfate-

Sulfidi-*

Methane-

CX id* lion
Reduction
rntential- <ORP>

pH-

TOC

Temperature-

Carbon Diiuido

Alkalinity

Chlorid,-"

Hydrogen

B r EX-

PO;-

rcE-

DCE-

vc-

1.1,1-
Tnchloroelhan..-'
OCA

^.arbon
Tetrachlonde
ChUirnethane*

Elhene/ Ethane

Chloroform

(Dichloromethane)
Methylenc Chloride

Scorewm
Concentration in
Mi-stContam 7one

«l5mK/L

>Sm«/L

<1 mji/L

'ImK/l.

<aimK/L

>1 mg/L

•alSmK/L

=OSmK/l.

<5<) millivolts imVj

<-ltKlmV

5 * p H < 1

5 > pH al

>2llm({/L

>2II"C

>2> background

>2< background

>2> tiackKmuivi

>1 nM

<lnM

*>lmg/L

>IH>1 niK/1.

XI 1 mK/L

Interp relation
lnid î.MeB.iJ,-iK,-fc, inarnitiK l.i.,1,Wii.1*li-̂ ' ..l.hL.rnJKj ,.i«anK-

Ado^iiHtt wtdi-nt* tot aruiTi*n bn l̂.-nrBjahn-n' ii»,Kh*iniled ^•^rtflnK'

S« |̂,.-,,dnxc^«*H,«Hl».4<K"d'lu>n->i<L-hl,mn.l.d^K.in.f.

InterpreWtion

Tiilvrati-d, luppri'sse, the rvductivr (iflthw^y Jl higlii'i

Not liilcr»l«l; howwor, VC may b,' iwiduixl aombitallv

At higher amcx'nfrA turns nyy tnmpitu ivilh rwlucnvo
pflthwfly
Rrtlu.-ti™ pathwsy fHttsibk': VC may hcotidia<d under
Fdllll-rttluotiK amditmii!.
At histK'i ttiiwmratiiini may compote with ri'diuhvc
pathway
Rnlurlwf pathway po«ibli>

VC nxidizcn

Illnman.' reductive dau^hhT pnnlutl, VC Accuniulatci

Riiiuclivf pathway pouibk-

Ritluctivc pathway hkoly

Optimal ranee for tvduchvi- pslhwav

Outside optimal ranj;e for nxlurhve pathway

Carbon find energy simn-u, dnvei Jechlofi nation, can hi>
natural or anthrop'tenic
At T =2I)"C hnn-hi>mic*l pr.mw i-. atieleral.it

Ultimate imitative daufthter product

Resultifrom mterachon of tarbiindinxido with aquifer

Dauj;hlt'r pr.xluct of (irganir ehlorine

Rt<ductive pathway possible, VC may accumulate

VC<«uii«d

Carbim and energy Miurce, drives dethlormation

Material released

Material released

DnuKhtrr pniduct irf PCE "'

Material relcawd

DaiiRhtcr pnxluctdf TCE If as is Knsilc-r than
»)"(, of ti>Wl DCE i( i, likely a dauejiter prixiun of
TCE"; 1,1-DCE can bt- a them, reaction product of TCA
Material released

Daughter product of DCE"

Material released

Daufihler product of TCA under reducinn conditions

Material relvasi-d

Daughter pnxiuct of DCA or VC under reducing condition,

Daushter product o( VOttheno

Daughter product of VC/cthene

Material released

Daughter product of Carbon Tetrachlondo

Material released

DaushtiT pirduct ol Chloroform

NDA 1 NDA 1 NDA
TMVM 1 SMW-12 1 SMW-13

Score: ^g ĵM î .,,̂ . mmg Score: H^̂ |̂

Points
Awarded

Yes

No

Ye-

Yes

Yes

No

Yes

No

Yes

Ye,

Yes

No

No

No

No

Yes

No

Y,-s

No

No

Yes

Y«

Yes

No

Ye*

No

Yes

Yes

Yes

No

No

No

No

Yes

No

No

Yes

3

(I

:

3

2

i)

1)

1)

1

2

(I

1)

1)

1)

1)

1

(1

3

!>

1)

1)

(1

2

tl

2

1)

2

1)

2

0

11

0

1)

1)

0

II

2

Points
Awarded

No

No

Yes

Yes

No

No

Yes

No

Yes

No

Yes

No

No

No

No

Yes

No

No

Yes

No

Yes

Yw

Yes

No

Yes

Ni>

Yes

Yes

Yes

No

Yes

Nil

Nil

Yes

No

No

No

II

t)

-

.1

0

1)

11

1)

1

(I

II

11

[I

1)

II

1

II

0

1}

1)

1)

II

2

II

2

1)

2

II

2

11

2

1)

II

II

(I

II

it

Points
Awarded

Nn

Yes

Yes

No

No

No

Yes

No

No

No

No

Yes

Nn

No

No

Yes

No

NA

NA

No

No

No

No

No

No

Nn

No

No

Yes

No

No

No

No

No

No

No

Yes

0

-.1

2

II

0

(1

1)

1)

I)

1)

II

-2

(1

11

0

1

II

I)

1)

II

II

II

11

1)

1)

1)

II

II

2

II

11

1)

i)

II

II

II

2

NA - Not available. Simple not collecled
* Hequm'd analysis.
a/ Points awarded only if it can be shown that the constituent is a daughter product
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Table 4. Natural Attenuation Screening for Selected Monitoring Wells
Maryland Sand, Gravel & Stone, Elkton, Maryland

Natural
Attenuation
Screening
Protocol

Analysis

Oo/gen-

Nitrate-

Iron II-

Sulf*n--

Sulf,de-

Methane-

Oxidation
Reduction
Potential- (ORI'I

pH-

TOO

Temperature*

Carbon Dioxide

Alkalinity

Chloride-

Hydrogen

BTEX-

PCE-

ICE*

Dee-

vc*

1,1,1-
rnchloroelhane-
DCA

Carbon
TVh-*ehli.ride
ChloroelKane-

Elhene/ Ethane

Chloroform

[Dithloromelhane]
MeihyleneCruor.de

Scoremm
Concent ration in
Mosl Contain. Zone

<HSmB/L

>5mK/l.

<l mji/L

>l mK/L

<3()rnK/L

>1 m>;/L

<l)5mg/l_

>l).5mR/L

<5<l millivolts (mV)

e-lWmV

5'-pHf>

5 > pH >f

>2llnig/L

s2<l"C

>2* bnik); round

>2< background

>2< background

>lnM

<1 nM

XI 1 mjj/L

XH>lni|j/L

=11-1 mK/l

Interpretation
r̂ .-qu ,̂-llJ,̂ ĴnJrr.*,,b,̂ ,.ll,,Jj,,,--,,l,M,,nn ,̂,Wn,,-

Adf̂ udlrfvidorLr loconaiT'̂ liK tiî ojcrd<]Ab>in' .iKMitinahrJ .rfAfl"!'--

*r.™f,-,.j™,-t«™*^,*,,,,,v,^.,»-<.t^™.^.*w^

[iiler(iretrflion

TnlcMK.il, suppn-sM'i lhi> miiiitivr pdthw«y<it hiRtior
nioaii Ira lion:,
Not tolerate! however, VC may tv o«idizet1 ̂ ,>r,*iejllv

palhwfly
RiHluttivt! pathway possible; VC nwy tH- nxidi/fil under
FL-tl!l)-reducinKconditi<iib
At higher ctmci-nlMtioiu iiuy compete wilh reductive
pathway
Rvductivr pathway p»»ibk>

VC oxidizes

Ultimate n-durdve daughter pnvlucL VC Aixuniulalr.

Rnluctive pathway pmnihlf

Reduitive pathway likely

Optimal ran^ for reductive pathway

Outside optimal raiiR.- fi>r reductive pathway

Carbon and energy sourte, dnvi-s dil'hlorination, can be
natural or anthrnpiipmic
At T i20"C biochemical pnio'ss is accek-ratii)

UlhrrwtD nxidanve dauRhter pr.xluct

Results from mlt>ravtii>n nt carb.rti diomdf with atfuiti-r
minrrals
Daughter product iiforKanicihlnnne

Reductive pathway possible, VC may duumulmc

VC oxidiail

CartM.n and energy sourte, drives dcchl on nation

Material rek'ased

Material rrleawd

Daughter produ.1 ,.( PC6 "

Material released

DauRhttr product o( TCE. If us is greater than
H0% of hital DCE it is likely a daughter produc! of
TCE", 1,1-DCE can Iv a chem. reaction product of TCA
Material released

Daughter product of DCE"

Material released

Daughter product of TCA under reducing conditions

Material released

DauRhter product nf DCA or VC under reducing conditions

Daughter produd of VC/eHiene

DauKhter pn>duct of VC/emone

Malenal rek-ased

DauKhti-r product of Carbon Tetrachlonde

Material released

DaughtiT producl of Chloroform

NDA 1 NDA | NDA
SMtV-M 1 SMW-1S 1 SMW-17

Score: ^^^^^B Score: HHMI ^core: IHHI

Points
Awarded

No

Yes

Ves

No

Ye*

No

Ves

No

No

No

Yes

No

No

No

No

Yes

Nn

Yes

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

II

-1

2

0

2

1)

1)

I)

1)

(1

tl

(1

1)

1)

II

1

II

.1

0

II

(I

(1

0

0

(1

1)

II

(1

0

0

1)

1)

I)

0

tl

II

I)

Points
Awarded

No

Ye,

No

No

No

No

Yes

No

No

No

No

Yes,

No

No

No

No

No

No

Y«

No

Yes

No

No

No

No

No

No

No

No

No

No

No

No

Yes

No

No

Yes

(1

-.1

I)

1)

1)

11

1)

tl

(1

II

0

-2

1)

II

II

I)

1}

1)

tl

II

11

11

11

1)

1)

II

(1

11

0

1)

II

11

11

11

1)

1)

2

Points
Awarded

No

Yes

Yrt

Yi-,

Yes

No

Ye-,

No

No

Mo

Yes

No

No

Mo

No

Y.-s

No

Yes

No

Yes

Yes

Ye,

Yes

No

Yes

No

Y,~,

Yes

Yes

No

Yes

No

No

Yes

No

No

No

1)

-1

-

3

2

i)

0

1)

1)

II

11

II

1)

II

(1

1

I)

.1

II

2

II

II

1

11

2

II

2

II

2

II

2

II

(I

11

11

tl

1)

Notes:
N A - Not available Sample nol r,.Heeled
' Required analysis.
a/ Puinls awarded only if it tun hi- shown that the constituent is a daughter product
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Table 4. Natural Attenuation Screening for Selected Monitoring Wells
Maryland Sand, Gravel & Stone, Elkton, Maryland

Natural
Attenuation
Screening
Protocol

Analysis

Oxygen*

Nitrate-

Iron 11-

Sulfate"

Sulfide*

Methane-

Oxidation
Reduction

rotcn Hal* (ORP)

PH*

roc

Temperature-

Carl* « DtDKidv

Alkalinity

Chloride-

Hydrogen

DT EX-

PC E*

ret-

DCE-

vc-

1,1,1-
Trichlonicthane*
DCA

Carbon
relrachkinde
Chloroettune-

Ether*' /Ethane

"hloroform

(Dichloromethane)
Meihylone Chloride

Score

Concentration in
Most Contain Zone

<!>.•> mg/L

>5mg/l.

<\ mK/L

>l niK/L

.r2llmg/L

>1 m){/L

Tl)5mg/L

X>.5mg/L

<5ll millivolt, <mV|

e-IIKhnV

S e p H t 1 *

S > pH >*

>2llmg/L

>2IV'C

>3, ha,-kground

v>2\ backgrouixi

>;* tHikumund

>lnM

<lnM

XI. 1 mR/L

XI (11 mK/L

Xl.l mj(/1.

Interpretation

Ado^tdh'i'MLliTn- li»r,in,HTi'bi. ^inj»nrijafn*' L^^*ilL^nnjh-J mrffjnK*

Sfn>*>ML'Li'l<'ltc<Ltl11 J"""i*i. ^n^'-xrJJ.iriH.n'L^KhlL.nnjI^.ir^nK-^

InlprprelalHin

Toli'Mlix!. jupprf-swi mi' niluclivi- p^thivay at hî hiT
cimix>ntr*lMiiis
Nut t,.lL>rat«l^ howi'viT, VC may [-.• .mjiziti *i'ri*ii-j!ly

At hiiihvr com nil rati, m, may cumpvto with rntuctivv
pAthwav
Rmluftivi- pdtliwjv |Hiibibli>, VC iiwy fv m«li7.-vl uniicr
Fi-dllj-reducinBciindiliiins
At hiBht'r n>n*:i'ntralK>ns may cnnipeli' with ri\]uclivo
pathway
RixJutlin1 pathway piHublo

VC nxidizt".

Ullimati- nituchu- OauBhn>r pnidui-l, VC Accumulate

Ri-duclivo pathway p,»sihto

RrtlurtiVL- pathway liki'ly

Opliiual r*nBi> for ruductivr pathway

Outside uphnial ranj-c for rixliictivc pathway

CartuHi and twrfiy Miurcv;drivn> di-chlonrwluvi, rail In1

At T >2l)''C huichiTiiical pnici-;.!. is a.wlf-raU'd

Ulnmatdxiclativo.lAuKliti'r prmluct

Diiuj;htrr prmlLiclnf LrivmiLi-hlonno

Ri-durtivr pathway pussibk>. VC may accumulate

VC o> i<ii«-d

Carbim and energy snun-p; drives Jethkirmatiim

Material r.-lfa*il

Material relt-a»\l

DaushtiT pnnliKt nt PCE "'

Mati'rial released

Daughter pniluct nf TCE If cis i* greater than
XtK. of total DCE it is likely a daughter product i.l
TCE"';l,l-DCEcanbea.lu>m wactiimpniductii) FCA
Material n.-leas>-d

Daughter pn-duct .it DCE''

Material roleasul

DauRKler product «f TCA under reducing i-nnditiiws

Ma term 1 relrasrd

Daughter product «f DC A or VC under reducing nmditums

Daughii-r product «| VC/ethene

Daughter product nf VC/c(h«w

Mad-rial released

Dau l̂ter prodm t of Carbon Tetrachlonde

Material rek-a«il

Daughter product of Chloroform

NDA 1 NDA
SMW-18A 1 SMW-19A

Score: HHH Score: ^^ |̂

Points
Awarded

No

Ye?

No

No

No

No

Yes

No

No

No

No

Yes

No

No

No

No

NA

NA

No

Yes

Yes

Yi-s

No

Yes

No

No

Y.-S

Yt-b

No

No

No

No

Yo

No

No

No

11

-.1

11

1)

II

II

(1

11

(1

11

(1

-2

1)

II

II

I)

1)

1)

11

(1

(1

2

I!

2

1)

1)

(1

2

11

1)

1)

II

II

(1

II

11

Points
Awarded

No

No

Y,-,

Y,-s

Yes

Nil

Yes

No

No

No

Ye=

No

No

No

No

No

NA

NA

No

Yes

Y<",

YL",

No

Yi»

No

Yes

Y«.

Yes

No

Ye*

Yes

No

Yes

No

No

Yes

11

11

2

1

2

(1

1)

1)

1)

11

I)

11

(1

I)

II

1

11

(1

11

i)

D

II

2

II

2

0

2

1)

2

11

2

2

(1

(1

1)

1)

2

NA - Not available Sarnpli- not collected.
' Required analyjn
a/ Points awarded only if it can be shown that tin iStituent is a daughter product
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Table 4. Natural Attenuation Screening for Selected Monitoring Wells
Maryland Sand, Gravel & Stone, Elkton, Maryland

Natural
Attenuation
Screening
Protocol

Analysis

Oxygen*

Nitrate'

Iron 11*

Sulfate*

Sultide*

Methane*

Oxidation
Reduction
Potential' <ORP)

pH-

roc

Temperature*

Caibon Dinxido

Alkalinity

Chloride*

Hydrogen

BTEX*

rcE-

ICE-

DC fi-

ve-

1,1,1-
rricriloroelhane-
DCA

Carbon
letrachlorido
Chlon>elhane*

Ethone / Ethane

Chloroform

(DichloromethaneJ
Melhylenc Chtondt

Score

Concentration in
Moil Contain Zone

•tf-Smii/L

>5mK/L

<1 mi!/L

>l inK/l.

eaimR/L

>l mR/L

^ (1.S mK/ 1.

XlSniK/L

<5l)millivi)lli(mV)

<-](X)mV

5 < p H < 9

5 > pH >1

>2llmK/L

>2«r

>2. background

>2« tHckKrounit

>2« tackiiround

>lnM

<l nM

HI 1 mi!/L

>0.()1 mK/L

>l)lmj!/l-

[nterpretation

Aiicqi»lrrn<liiKrlu[,1ii.iiT>ibK biiKl,WJjjli.Ti' .J.M.mn.llvJ .4XMK>

StnnKrvidrncrfnr,in«Ril<icbiiidii(riKl.iri.>nV4iMiirin.ih<J<TKlnn«

Interpretation

Tolerated, siippri'iM-5 the mtuclivi- pathway ^1 lusher
a nKvntrii tiling
Nut tnk-ralt-d, howt-vi-r, VC iiwy bo usidiziil *iTt*i«lly

Al higher concmtMlioib irwy i-»mpclr wilh riilurlivo
pAtiiw^y
Roductiyf palhwfly n-ssibk', Vr nwv b.' itmdiziil under
F^lllhraJuanBC.inditionj
At hiRhiT ki in contra In ms irwy i.iniin l̂i1 willi n.i<ucbvi-
pathway
Reductive pathway ptnnblo

VCo«idiz«

Ultimate reductive dauRhler product, VC Accumulates

Rrductive pathway (iiisMhk-

Roduclive pathway likely

Optimal range fur reductive pathway

OutMde optimal ranj;i> fur reductive pathway

natural or a nttmipi iconic
At T >3l)"C biiwhemical pr,™« is accelerated

Ullimaleo«idalivedauj4riterpriKtu!t

Results fn>m mlemition nt ,art«>n diomde with aijuiK'r

DauKhti-r prnlu.1 of uri-aiiic chlitnno

Reductive pathway pnssihk', VC may accumulate

VC umdized

Carb.m and i'm>rgy iiniri-e, drives dechkirmation

Malt-rial n>leaxit

MAttTMl rcleax-d

Daunhtw prmluct uf rCE "'

Material releawd

Daushtor product n) TCE. [feu 15 greater than
»ra, .if total DCE it i, hkoly a daughter prtnlud »(
TCE"', 1,1-DCE can he a chem reaction _pniducl t'l 1CA
Material releaH-d

DuuKhlci pri-duct it) DCE"

Material n-leax-d

Daughter pnKiutt nf TCA under reducing ciindiliim^

Material relcaxil

Daughter product ol DCA or VC under reducing cimditions

DauRhlcr product ot VC/elhone

Daushtw product of VGA-tin.™

Material released

Daughter pr.xluct ,rf Carbon Tetrachlonde

Material relea îJ

Daughter pr.xiucl <.* Chloniform

PO2 1 PO2
TMW-S 1 SMW-7

Score: m^M score; ^^^^H

Points
Awarded

No

No

Yes

Y«

Yes

Nn

No

Y«

Yes

No

Yes.

N,i

Yes

No

No

Yes

No

Yes

No

Yes

No

No

No

No

No

No

No

No

You

No

Ye=

Yoi

Yi-s

Yes

No

No

No

ll

(1

2

3

'

11

0

T

1

11

(1

[1

7

\1

1)

1

1)

.1

1)

2

1)

I)

1)

1)

0

0

II

11

2

(1

2

2

1

(1

<1

II

1*

Pnmts
Awarded

No

No

Yes

Yes

Ye,

No

No

Y«.

Yes

No

Ye,

No

No

No

No

Yes

No

Yes

No

Yes

No

No

No

No

No

No

No

No

No

No

Yes

Yes

Yes

No

No

No

No

(1

(1

'

.1

2

(1

11

1

1

11

(1

(I

I!

1!

[)

1

1)

.1

1)

2

1)

1)

II

1)

11

(1

(1

t)

0

11

2

2

3

0

11

0

11

Notes:
NA -Notavailable. Sample
' Required analysis
,/ Point, awarj.il only if it stituent 15 i daughter product



Table 4. Natural Attenuation Screening for Selected Monitoring Wells
Maryland Sand, Gravel & Stone, Elkton, Maryland

Natural
Attenuation
Screening
Protocol

Analysis

Oxygen-

Nitrate'

Iron II-

Sulf.Ui>'

Sulhde-

Methane'

Dx id a him
Reduction
Potential- (ORP)

pH-

roc

Temperature-

Carbon Dioxide

Alkalinity

Chloride"

Hydrogen

HTFX-

FCE-

T(-E.

DCF."

vc-

1,1.1-
TrichloroHthani:*
DCA

Carbon
R'lrachlunde
Chloroelhane-

Elhene/Elhano

Chloroform

IDichlnriuwihiineJ
Melhykni! Chloride

Score

Concent ration in
MoslCiwitam. Zone

<l]5m(!/L

>^IK/L

<1 mg/L

>lmB /L

<2l)mK/L

>l ms/L

<0.5mK/L

XlSmg/L

<W millivolts IniV)

<-immV

S < pH < V

5 > pH >1

>2llmg/L

>20"c

>2< background

a2i bsckKniuixl

>2n tu(nk}>ni.iih1

>l nM

<l nM

MM niK/L

XHIl mK/L

yllmg/L

Interpretation
lB^^UJ|,-l-,1,fc...ll.(,.(aM,-n*Mlw,l.-.1H,Ut,.n'̂ .hl.,p»«toJ1.,1(.ni.,

Lix.il.-d ,,Ki,i,,,. l,.r.m...TI,b,,- h,, J.KTAJ »!„«• .J.hl̂ njKj ,-B,m,-,

AJ. îulrrnd>iKi-lt>[,iru>Tiiliu h. J.-nrjJ^O.-n' .J,M..rituVJ i<'K'r>^-

Stn«Kriidrnrf>ir.in*iiil>nl<»i1iiili.ljn><n><>«<hl<>riK.««4..r)l'n»-.

Interpretation

Till ITS till, <.u|3pri>*M>s lhi> roduclivo pathway <it hi^hrr

Nut u.kTdled, hiiwi>vi>r, VC m*y be o.idizcd atTobitallv

At higher amcentrahiins iiwy compL-tv with R-ductin'
prttiiway
Reductive (i^thiv*y pussiblf. VC may bv iwidiicil undor
Fe( 1 1 1 •- nil ucinj; eoiid ill i in s
Al hiRhcr ninii-ntrahim!. ITUV i-iimpfd.- with mluflivi-
pulhway
Redui'iivi' pathway |H'«ibk>

VC,iiidi;i-i

Ulhnut,' »>durttvi> dauRhh'r pnxlu.t, VC Accumulati-i

Riiiurtive pathway («™-,iblo

Riilui-hvf pathway hki'ly

Optimal Miip' t,it riiludive pathway

Outbidi- optimal ranKi1 t»r mlurhvi- pathway

Carbiin and L'in'rj;y Miurcv; dnyn di-chlonrwtuin; tan h'
natural nr anthropo^cnit
At T >2l)"C biithtniual prucris n ata'k'raH-d

Ulnmatf nxidativi1 daunhhT pnidurt

Roulls frnm intcraihun i'f I'Jirtnin dmvido with aquifrr

Dau^htor product iif nrKunir chliwini-

Reductive pathway pms-ihli', VC may ati-umulati-

VCimdiii-d

CartHin and .•ner̂ y *nm. dnw* J Î.L.rmat.m

Material rfk>a»-d

MatiTMl rdWH-il

Daughtur pnnlu.t of PCE "

Material rt'leanil

Daufihtur priidu.-t nf TCE. If 05 is greater lh*n
HtCK. of tutal DCF. it is liMy a daughter pmlucl of
TCE", 1,1-DCE tan tx> a chem reaction product ol TCA
Material [i>lfa»-d

Daughter pr.xluct of DCE"

Material rok-aw-d

Daughter product of TCA under nsiutmB riinditinii!,

Material rok-a«tl

Daughter product nF DCA nr VC under reducing ciinditKin;,

DaughU-r pr.niuct .if VC/ethene

Daughter product of VC/ithene

Material relvasevl

DauKhler product of Carbon Tetrachlondf

Material released

Daughh-'r product ,>f Chloroform

BWA 1 BWA
TMW-6 1 SMW-IA

Score: ^^^^^H Score: ^̂ |̂ |̂

Points
Awarded

No

No

Vf!,

Ves

Yeb

No

No

Yes,

Vl-s

No

Yes

No

No

No

No

Vci

No

Y«

M»

Y«

Yes

Mo

Mo

Mo

Mo

Nn

No

Nn

No

No

Ye,

Yu~,

YL*&

Nn

No

No

No

II

(1

2

S

2

(1

0

1

1

11

{I

(1

11

11

1)

1

1)

.1

1)

2

1)

1)

1)

1)

1)

0

(1

0

1)

1)

2

2

3

0

(1

(1

(1

Points
Awarded

No

Ye,

Ye,

No

Yes

No

Yes

No

No

No

Ye,

Nu

No

No

No

No

No

Yes

No

No

Yes

No

Yes

No

Yes

No

Yi-s

Yrt

Y«

No

No

No

No

Y«

No

No

Y«

(1

.1

2

(1

2

(1

11

(1

(1

(1

(1

11

11

(1

11

(1

1)

.1

1)

11

1)

1)

2

1)

2

1)

2

11

2

1)

1)

1)

0

(I

11

(I

2

NA - Nnl available. Sample not c
" Required analysis.
a/ Points awarded only if it can
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main flowpath downgradient from the principal threat area. SMW-17 is
located approximately 200 feet south of the flowpath centerline based on
the potentiometric surface developed from water level data collected on 6
March 2000. Historically, as on 23 September 1999, SMW-17 has received
direct flow from the NDA principal threat area and may explain the
elevated concentrations observed at this well. At well SMW-18A, the
analytical data did show complete aerobic degradation of vinyl chloride
and chloroethane to ethene and ethane is occurring. In addition to the
chlorinated ethenes and ethanes, chlorobenzene showed strong evidence
of degradation in this area.

The remaining four wells [TMW-3, SMW-13, SMW-14 and SMW-15
(upgradient sample)] are located around the perimeter of the dissolved
chlorinated hydrocarbon plume and indicated oxidizing and/or aerobic
conditions. Although anaerobic degradation is not likely occurring at
these locations, the VOC data do suggest that aerobic degradation of vinyl
chloride is occurring. Downgradient monitoring wells SMW-13 and
SMW-14 are not contaminated with chlorinated VOCs.

Pond 02 Wet Area (Pond 02)

The ground water sample collected from Pond 02 principal threat area
temporary well TMW-5S was not included in the AFCEE screening since it
was located immediately within the source hot spot. The remaining well
in this area, TMW-5, and the downgradient well, SMW-7, both showed
strong evidence for anaerobic biodegradation of chlorinated ethanes. The
parent compounds were not detected in ground water samples collected
from either of these wells. Chlorobenzene concentrations remained
relatively stable along the plume flowpath and do not show evidence of
attenuation.

Buried Waste Area (BWA)

TMW-6 in the principal threat area at BWA showed strong evidence of
anaerobic biodegradation with conversion of chloroethane to ethane, but
only a trace of ethene was detected from degradation of the PCE. The
downgradient well, SMW-2A, also showed limited transformation of TCA
to 1,1-DCE with a trace ethane and PCE transformation to vinyl chloride
with a trace of ethene. Chlorobenzene also showed significant evidence of
degradation along the plume flowpath. Concentrations of chlorobenzene
were reduced from 3.7 mg/L (TMW-6) to less than 1 ug/L (SMW-2A).
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A ground water sample was not collected from temporary well TMW-6S
due to the presence of a dense-NAPL (DNAPL) present in the well.
Consequently this well was not included in the AFCEE screening.

4.2 NATURAL ATTENUATION RATE ESTIMATES

The determination of whether biodegradation is occurring was the initial
step in the screening protocol (EPA, 1998). Since the initial scoring
indicated that there is adequate to strong evidence of biodegradation, the
rate of attenuation relative to the rate of contaminant transport in ground
water was quantified.

The one-dimensiona^ analytic solute transport model BIOCHLOR v 2.0
(EPA, 2001) was used to estimate the natural attenuation rate constants for
chlorinated ethenes and chlorobenzene at the NDA. Selected wells
located along the principal ground water flowpath emanating from the
NDA principal threat area were used to determine the attenuation rates.
The aqueous concentrations of TCE and PCE in well TMW-2S were used
as the source area concentrations for the simulation. Based on the
geometry of the principal threat area and detection of LNAPL at NDA-11
and TMW-1S a source width of 30 feet was selected. The source thickness
was assumed to be 1 foot thick. Site-specific values for ground water
velocity, soil bulk density and organic carbon content were used in the
model. A coefficient of dispersion was estimated using the Xu and
Eckstein relationship with flow path length included within BIOCHLOR.
A summary of BIOCHLOR input parameters is contained in Table 5.

To calculate the natural attenuation rate constants the data simulated by
BIOCHLOR was adjusted to best fit the recent field data collected from
downgradient wells SMW-19A, SMW-12, SMW-18A and TMW-4. To
adjust the simulated data the degradation rate constant for each
constituent was increased while the site-specific hydrogeological
parameters (e.g., dispersion, velocity, retardation, etc.) remained
unchanged. The natural attenuation rate constants and half-lives for the
chlorinated ethenes and chlorobenzene are summarized below.
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TableS. Summary ofBIOCHLOR Input Parameters and Rational
Maryland Sand, Gravel and Stone, Elkton, Maryland

Data Type
Hydrogeology

Dispersion

Adsorption

General

Source Data

Actual Data

Parameter
Hydraulic Conductivity

Hydraulic Gradient

Effective Porosity

Seepage Velocity
Longitudinal Dispersivity
Transverse Dispersivity
Vertical Dispersivity

TCE Retardation Factor
Aquifer Matrix Bulk Density
foe
Koc (Chlorobenzene)
Koc (Methylene Chloride)
Koc (Ethenes)

Koc (Ethanes)

Modeled Area Length
Modeled Area Width
Simulation Time

Thickness

Width

Chlorobenzene Concentration
Methyiene Chloride
Concentration
1,1,1-TCA Concentration
PCE Concentration
TCE Concentration

Value Source of Data / Rational
9 x 10"* (cm/ sec) - Calculated from single well

drawdown tests performed by ERM in
May 2001.

0.011 (ft/ ft) - Calculated from May 2001 ground
water elevation data.

0.36 - Estimated from site specific soil bulk
density values.

28.5 (ft/year) - Calculated from V=Ki/n.
19.8 (ft) - Based on Xu and Eckstein
1.98 (ft) - 0.1 x long. Dispersivity
0 (ft) - Assume vertical dispersivity is

negligable and plume thickness is the
depth of aquifer.

1 - Calculated from R-l+K^'f^pb/n
1.67 (kg/L) - Laboratory analysis.
2.5 E-4 - Laboratory analysis.
331 L/kg, 47 L/kg - Literature correlation.
9L/kg
PCE - 209 L/kg, TCE - 87 L/kg,
DCE - 49 L/kg, VC - 3 L/kg
TCA-151L/kg,DCA-30
L/kg, CA- 3 L/kg
600 (ft) - Based on area of affected ground
225 (ft) water plume.
32 (years) - Elapsed time of contamination in the

subsurface (1969-2001).
1 (ft) - Based on evidence of LNAPL at

adjacent well TMW-1S. Not a sensitive
parameter in the model.

30 (ft) - Based on geometry of NDA and soil
sampling results

57 (mg/L) - Dissolved concentration at source
43 (mg/L) area well TMW-2S.

74 (mg/L)
17 (mg/L)
43 (mg/L)

Distance From Source (feet) 410 467 507 547 - Based on observed concentrations at
PCE Cone. (mg/L) 0.087 0.056 0.130 0.008 site near centerline of plume.
TCE Cone. (mg/L) 0.020 0.022 0.037 0.027
1,2-DCE Cone. (mg/L) 0.058 0.038 0.017 0.008
VC Cone. (mg/L) 0.028 0.013 0.071 0.000
Ethene Cone. (mg/L) 0.063 0.001 0.000 0.000
1,1,1-TCA Cone. (mg/L) 0.150 0.084 0.130 0.260
1,1-DCA Cone. (mg/L) 0.140 0.070 0.026 0.600
CAConc. (mg/L) 0.026 0.003 0.000 0.000
Chlorobenzene Cone. (mg/L) 0.025 0.038 0.021 0.005
Methylene Chloride Cone. (mg/L) 0.007 0.000 0.002 0.000



BIOCHLOR Natural Attenuation Rate Estimates

1st Order
Loss Rate
(I/year)

Half-Life
(years)

Published Ranges
Half-lives*

(years)
Aerobic

PCE
TCE
1,2-DCE
Vinyl Chloride
1,1,1-TCA
1,1-DCA
Chloroethane
Methylene Chloride
Chlorobenzene

0.32
0,
1

.58

.26
1.87
0
0
3
0
0

.43

.73

.46

.69

.51

2.20
1
0
0
1
0
0
1
1

.20

.55

.37

.63

.95

.20

.00

.35

1.0-
0.5-

0.2-
0.08
0.4-
0.2-

0.04-

2.0 a

-1.0
7.9 a

-0.5
1.5 a

0.4 a

-0.2a

0.04 -0.2 «
0.4- 0.8 a

of

Anaerobic
0.3-
0.9-
0.3-

0.2-
1.5-
0.4-

0.08
0.08
0.8-

-4.5
4.5 a

-2.0
7.9 a

-3.0
-1.7
-0.3
-0.3
-1.6

1 Reported <»> values are ground water half-lives. All other values are for aqueous biodegradation. All values

are reported in Howard et al.., (1991)..

The half-life reflects the time it will take for a given contaminant to reduce
its concentration by 50 percent. For example, if it takes 2.4 years for
ground water to reach a well downgradient of a source area (100 mg/L)
the concentration of TCE (based on a half-life of 1.2 years) in that well will
be 25 mg/L.
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5.0 SUMMARY

The following information was obtained from the ground water
biode gradation screening investigation.

1. Aquifer test data indicate the hydraulic conductivity of the Upper
Sand Aquifer was on the order of 1O3 to 104 cm/ sec, which is
consistent with previous findings for the site. Hydraulic conductivity
values were typically higher in the NDA than in Pond 02 and BWA.

2. Within each of the three main principal threat areas, the deep wells
typically showed one to two orders of magnitude less ground water
impact by chlorinated organics than at the adjacent water table wells.
This may suggest that the actual dilution rate is greater than dilution
rate calculated using the site screening level (SSL) methodology, or
that natural degradation is significantly reducing VOC concentrations
beyond simple dilution.

3. Non-aqueous phase contamination was observed at the water table in
the NDA and BWA principal threat areas. Two discrepancies
regarding the submittal and analysis of free-product samples from
shallow wells TMW-1S and TMW-6S are noted as follows.

• In a more detailed review of the laboratory data for the TMW-1S
sample, it was evident that product-level concentrations for both
light and heavy VOCs were present in the sample from the shallow
well (refer to TMW-1S and TMW-1S-RE1 in the revised Table 2). It
is possible that a cosolvation/ emulsion effect of these compounds
has occurred, and the mixture happens to have a density equal to,
or slightly less than water, creating what appears to be a LNAPL as
opposed to a DNAPL. A comparison of solubilities indicates all of
the solvents present are, for the most part, miscible in each other.

• During ground water sampling activities, field team members
observed a NAPL in the bottom of a bailer during purging at the
TMW-6S well. This sample was submitted to the laboratory as a
NAPL sample. The laboratory did not observe any separate phase
product in the sample container and identified the liquid as having
a specific gravity similar to water. Nevertheless, the sample results
from the laboratory were reported as a separate phase with units of
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No non-aqueous phase liquid (NAPL) was observed in any of the
deep wells installed in the three principal threat areas during this
investigation (TMW-1, TMW-2, TMW-5 and TMW-6). However,
some VOC concentrations reported in Upper Sand wells
downgradient of the BWA1 (Phase I/Phase II Quarterly Ground
Water Monitoring Reports prepared by Baker Environmental, Inc.)
may be suggestive of some DNAPL impacts in this area of the Site.

4. The analytical data demonstrate that complete dechlorination of
tetrachloroethene (PCE) to ethene and 1,1,1-trichloroethane (TCA) to
ethane is occurring in some areas of the site. However, complete
dechlorination is not observed throughout the site. Complete
dechlorination does appear to be occurring in the Pond 02 wet area, if
well SMW-7 is located in the flowpath downgradient of Pond 02. The
data indicate that at the NDA and BWA principal threat areas,
dechlorination is generally limited in the source areas with more
extensive dechlorination occurring in the downgradient areas. Total
VOC concentrations decreased from 472 mg/L (TMW-2S) to 462 ug/L
(TMW-4) over a distance of about 500 feet, in the April-May 2001
sampling events.

5. In general, those wells with detectable benzene, toluene, ethylbenzene
and/or xylenes (BTEX) yielded strong evidence for dechlorination.
This suggests that the availability of degradable substrate is likely the
limiting factor for dechlorination. The presence of BTEX appears to
facilitate the reductive dechlorination the chlorinated solvents
dissolved in ground water.

6. The background well, SMW-15, and the plume fringe wells showed
adequate chemical evidence of aerobic degradation through the
removal of vinyl chloride. This was supported by AFCEE screening
values for wells on the edge of the plumes.

7. The data suggest that significant degradation of chlorobenzene is
occurring in the anaerobic portions of the NDA and BWA.
Chlorobenzene levels in the downgradient ground water monitoring
wells in these areas, are below 100

1 Buried drums were removed from this area in 1990 as part of the OU1
remedy.
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8. Chlorobenzene does not appear to be significantly degrading at the
Pond 02 principal threat area. Similarly, BTEX concentrations in the
downgradient well at Pond 02 remain elevated. This is likely a result
of an oxygen depleted environment. Following the complete
degradation of chlorinated ethenes and ethanes, BTEX will not be co-
metabolized by the anaerobic microbes. Aerobic treatment may be
required to treat chlorobenzene, benzene, toluene, ethylbenzene, and
xylenes remaining after anaerobic reductive dechlorination is
completed.

9. Natural attenuation half-lives (accounting for dilution, sorption,
volatilization and biodegradation) for PCE, TCE, 1,2-DCE vinyl
chloride and chlorobenzene (as calculated using site-specific data and
EPA's BIOCHLOR model) were on the order of 0.4 to 2.2 years and are
in excellent agreement with published rates (Howard, Boethling,
Jarvis, Meylan and Michalenko, 1991).
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6.0 CONCLUSIONS

The ground water biodegradation screening investigation results indicate
that there is adequate to strong evidence of naturally-occurring
degradation by reductive dechlorination occurring downgradient of the
three principal threat source areas at the MSG&S Site. In addition,
degradation of all of the other constituents of concern to ground water
was observed to some extent on the site. The data suggest that all of the
constituents of concern are amenable to in-situ biodegradation under the
appropriate conditions. In some areas of the site, the existing
biodegradation appears to be constrained by the availability of one or
more necessary precursors. Biodegradation may need to be optimized
through the addition of nutrients, supplemental carbon, or possibly
microorganisms in some areas of the site.

The results of this investigation suggest that the enhancement of in-situ
biodegradation, in conjunction with continued operation of the existing
ground water recovery and treatment system and treatment of ground
water principal threat soil, will substantially accelerate the removal of
contaminants from ground water at the site. Ground water concentrations
in the NDA were observed to decrease by orders of magnitude in both the
lateral and vertical directions under existing conditions.

The positive results from this screening investigation indicate that
additional pre-design studies are warranted. A more detailed evaluation
of the site wide ground water data is necessary to assess the applicability
of the findings from the NDA study area to other areas of the site, and to
identify current constraints on biodegradation. Microcosm studies are
needed to evaluate methods to augment natural biological and
geochemical conditions in order to design the appropriate enhancements
to accelerate biodegradation in the dissolved ground water plume. These
microcosm studies would include the investigation of carbon addition to
facilitate complete anaerobic degradation, as well as investigation of the
use of aerobic zones as a polishing step to remove those constituents that
may be more efficiently treated through aerobic degradation.
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Environmental Resources Management, Inc.
Boring Log

Boring Number:
NDA-08/ TMW-1 / TMW-1S

Site Name & Location Project Number
MD Sand Gravel & Stone 48410.01

Drilling Company Driller
Tidewater, Inc. Pete Miller

Drilling Equipment Method
Geoprobe 66DT Direct-Push

Bit Size Core Barrel (s)
2 inch 4-foot soil core

Geologist(s)
Matt Erbe / Brent Williams
DEPTH

(ft beiow
grade)

0

2

4

6

8

10

12

14

16

18

SAMPLES

Sample
Number

1

2

3

4

5

6

Recovery
(feet)
2.0

2.5

1.5

3.0

0.9

2.0

PID
(ppm)
82.3

>2000

>2000

>2000

>2000

>2000

Lab
Sample

•

Date & Time Started 3/14/01
Date & Time Completed 3/14/01
Sampler(s) Sampler Depth

4 feet
Elevation & Datum Completion Depth Rock Depth

44feetbgs NA
North Coordinate

East Coordinate

SOIL DESCRIPTION

Fine SAN D, light brown (5 YR 5/6), strong odor, dry.

Fine SAND, light brown, occasional pebbles, strong
odor, dry.

At 7 feet, Silty SAND, grayish orange (10 YR 7/4),
trace Clay.
As above, wood fragments, grades to light brown,
strong odor, moist.

I Fine SAND, moderate brown (5 YR 3/4 to 4/4),
little Silt, occasional coase Gravel, strong odor, wet.

As above, pushed Gravel from 16 feet to 18 feet.

As above with iron concretions to 18.5 feet.
At 18.5 feet, medium SAND, dark yellowish orange
(10 YR 6/6), trace coarse Sand, moderate orange
pink (5 YR 8/4), strong odor, wet.

REMARKS

Soil color based on Munsell charts.
USCS grain size classification.

TCLP metals + thallium
RCRA metals + thallium
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Environmental Resources Management, Inc.
Boring Log

Boring Number:
ND A-08 / TMW-1 / TMW-1S

Site Name & Location Project Number
MD Sand Gravel & Stone 48410.01

Drilling Company Driller
Tidewater, Inc. Pete Miller

Drilling Equipment Method
Geoprobe 66DT Direct-Push

Bit Size Core Barrel {s)
2 inch 4-foot soil core

Geologist(s)
Matt Erbe / Brent Williams
DEPTH

(Ft below
grade)

20

22

24

26

28

30

32

34

36

38

SAMPLES

Sample
Numbe

6

7

8

9

10

11

12

13

Recovery
(feet)
2.0

2.0

2,0

4.0

3.0

3.0

2.0

2.0

PID
(ppm)
>2000

>2000

>2000

158

1561

159

NR

18.6

Lab
Sample

Date & Time Started 3/14/01
Date & Time Completed 3/14/01
Samp[er(s) Sampler Depth

4 feet
Elevation & Datum Completion Depth Rock Depth

44feetbgs NA
North Coordinate

East Coordinate

SOIL DESCRIPTION

At 18.5 feet, medium SAND, dark yellowish orange
(10 YR 6/6), trace coarse Sand, moderate orange
pink {5 YR 8/4), strong odor, wet.

Very fine SAND and SILT, dark yellowish brown
(10 YR 4/2), light brown (5 YR 4/6) and dusky
yellowish brown (10 YR 2/2), strong odor, wet.
At 23. S feet, medium to coarse SAND, grayish orange.
As above.

At 25.5 feet, 0.2 feet of very coarse SAND, medium
blueishgray(5B5/l).
Medium coarse SAND, blueish gray, occasional fine
subrourtded Gravel, wet.

As above.

As above.

At 35.8 feet, very fine SAND, very pale orange with
very dark red (5 R 2/6) banding.
As above.

Very fine SAND to SILT, color as above, trace Clay.

REMARKS

Soil color based on Munsell charts.
USCS grain size classification.

PID = 56 ppm.

Sample lost, jammed in liner.
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Environmental Resources Management, Inc.
Boring Log

Boring Number:
NDA-08 / TMW-1 / TMVV-1S

Site Name & Location Project Number
MD Sand Gravel & Stone 48410.01

Drilling Company Driller
Tidewater, Inc. Pete Miller

Drilling Equipment Method
Geoprobe 66DT Direct-Push

Bit Size Core Barrel (s)
2, inch 4-foot soil core

Geologist(s)
Matt Erbe / Brent Williams
DEPTH

(ft below
grade)

40

42

44

46

48

50

52

54

56

58

SAMPLES

Sample
Number

14

Recovery
(feet)
4.0

FID
(ppm)
15.1

Lab
Sample

Date & Time Started 3/14/01
Date & Time Completed 3/14/01
Sampler(s) Sampler Depth

4 feet
Elevation & Datum Completion Depth Rock Depth

44 feet bgs NA
North Coordinate

East Coordinate

SOIL DESCRIPTION

As above to 43.7 feet.

At 43.7 feet, CLAY, grayish orange pink (10 R 8/2)
with thin (1/8") very dark red layering.
End of boring at 44 feet bgs.

REMARKS

Soil color based on Munsell charts.
USCS grain size classification.

Basal Clay.

Temporary Well Installation
TMW-1
Set 1-inch PVC well at 44 feet bgs.
S-foot prepacked screen.
Sand to 37 feet bgs.
Bentonite to 0 feet bgs.

TMW-1S
Set 1-inch PVC well at 23.3 feet bgs.
5-foot prepacked screen.
Sand to 16 feet bgs,
Bentonite to 14 feet bgs.
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Environmental Resources Management, Inc.
Boring Log

Boring Number:
NDA-09 / TMW-2 / TMW-2S

Site Name & Location Project Number Date & Time Started 3/14/01
MD Sand Gravel & Stone 48410.01 Date & Time Completed 3/15/01

Drilling Company Driller Samplers) Sampler Depth
Tidewater, Inc. Pete Miller 4 feet

Drilling Equipment Method Elevation & Datum Completion Depth Rock Depth
Geoprobe 66DT Direct-Push 44 feet bgs NA

Bit Size Core Barrel (s) North Coordinate
2 inch 4-foot soil core

Geologist(s) East Coordinate
Matt Erbe / Brent Williams
DEPTH

(ft below
grade)

0

2

4

6

8

10

12

14

16

18

SAMPLES

Sample
Mum be

1

2

3

4

Recovery
(feet)
1.5

2.2

2.0

2.1

PID
(ppm
NR

NR

NR

NR

Lab
Sample

-
. ,.„„„_

SOIL DESCRIPTION

Fine SAND, light brown (5 YR 5/6), dry.

Fine SAND, light brown, occasional pebbles and
coarse Sand, very dark red (SR 2/6) mottling.

As above.

•As above.

At 19 feet, yellow (5 Y 7/6} liquid.

REMARKS

Soil color based on Munsell charts.
USCS grain size classification.
NR- Not recorded.

TOC sample

TOC sample

TOC sample
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Environmental Resources Management, Inc.
Boring Log

Boring Number:
ND A-09 / TMW-2 / TMW-2S

Site Name & Location Project Number
MD Sand Gravel & Stone 48410.01

Drilling Company Driller
Tidewater, Inc. Pete Miller

Drilling Equipment Method
Geoprobe 66DT Direct-Push

Bit Size Core Barrel (s)
2 inch 4-foot soil core

Geologist(s)
Matt Erbe / Brent Williams
DEPTH

(ft below
grade)

20

22

24

26

28

30

32

34

36

38

SAMPLES

Sample
Number

5

6

7

8

9

Recovery
(feet)
3.0

0.2

0.0

0.0

FID
(ppm)
NR

NR

NR

NR

Lab
Sample

————

H

Date & Time Started 3/14/01
Date & Time Completed 3/15/01
Sampler(s) Sampler Depth

4 feet
Elevation t Datum Completion Depth Rock Depth

44feetbgs NA
North Coordinate

East Coordinate

SOIL DESCRIPTION

Fine SAND, moderate yellowish brown {10 YR 5/4).
Yellow liquid present to 23 feet.

Fine to medium SAND, m<derate yellowish brown.

As above, some discoloration with yellow liquid.

Very fine SAND, very pale orange with
very dark red (5 R 2/6) banding.

Very fine SAND to SILT, color as above, trace Clay.

REMARKS

Soil color based on Munsell charts.
USCS grain size classification.
TOC sample

TOC sample

TOC sample

PID-56ppm.

Sample lost, jammed in liner.
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Environmental Resources Management, Inc.
Boring Log

Boring Number:
ND A-09 / TMW-2 / TMW-2S

Site Name & Location Project Number Date & Time Started 3/14/01
MD Sand Gravel & Stone 48410.01 Date & Time Completed 3/15/01

Drilling Company Driller Samplers) Sampler Depth
Tidewater, Inc. Pete Miller 4 feet

Drilling Equipment Method Elevation & Datum Completion Depth Rock Depth
Geoprobe 66DT Direct-Push 44 feet bgs NA

Bit Size Core Barrel (s) North Coordinate
2 inch 4-foot soil core

Geologist(s) East Coordinate
Matt Erbe / Brent Williams
DEPTH

(ft below
grade)

40

42

44

46

48

50

52

54

56

58

SAMPLES

Sample
Numbe

10

Recovery
(feet)

PID
(ppm)

Lab
Sample

SOIL DESCRIPTION

As above,

At 44 feet, CLAY, grayish orange pink (10 R 8/2)
with thin (1/8") very dark red layering.
End of boring at 44 feet bgs.

REMARKS

Soil color based on Munsell charts.
USCS grain size classification.

Basal Clay.

Temporary Well Installations
TMW-2
Set 1-inch PVC well at 44 feet bgs.
5-foot prepacked screen.
Sand to 37 feet bgs,
Bentonite to 15 feet bgs.

TMW-2S
Set 1-inch PVC well at 23.5 feet bgs.
5-foot prepacked screen.
Sand to 17 feet bgs.
Bentonite to!5 feet bgs.
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Environmental Resources Management, Inc.
Boring Log

Boring Number:
TMW-3

Site Name & Location Project Number
MD Sand Gravel & Stone 48410.23

Drilling Company Driller
Tidewater, Inc. Pete Miller

Drilling Equipment Method
Geoprobe 66DT Direct-Push

Bit Size Core Barrel (s)
2 inch 4-foot soil core

Geologist(s)
Matt Erbe / Brent Williams
DEPTH

(ft below
grade)

0

2

4

6

8

10

12

14

16

18

SAMPLES

Sample
Number

1

2

3

Recovery
(feet)
3.0

4.0

3.0

PID
(ppm)

0

0

0

Lab
Sample

Date & Time Started 3/15/01
Date & Time Completed 3/20/01
Sampler(s) Sampler Depth

4 feet
Elevation & Datum Completion Depth

12 feet bgs
North Coordinate

East Coordinate

SOIL DESCRIPTION

Moderate reddish-brown (10 R 4/6) fine SAND, little
Silt, trace Clay.

Dark red brown (10 R 3/4) fine SAND, some Gravel.

Light brown (5 YR 5/6) medium SAND.
At 3.7 feet, very light gray (N*) SILT, some fine Sand,
and trace Clay.
At 4 feet, dark yellowish orange (10 YR 6/6) fine
GRAVEL and coarse SAND.

Moderate yellow-brown {10 YR 5/4) SAND, wet.

Pale yellow orange (10 YR 8/6) medium to coarse
SAND.

At 11.8 feet, pinkish gray (5 YR 8/1) CLAY.
End of boring at 12feetbgs.

REMARKS

Soil color based on Munsell charts.
USCS grain size classification.
NR - Not recorded.

Temporary Well Installation
TMW-3
Set 1-inch PVC well at 12 feet bgs.
5-foot prepacked screen.
Sand to 5 feet bgs.
Bentonite to 3 feet bgs.
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Environmental Resources Management, Inc.
Boring Log

Boring Number:
TMW-4

Site Name & Location Project Number
MD Sand Gravel & Stone 48410.23

Drilling Company Driller
Tidewater, Inc. Pete Miller

Drilling Equipment Method
Geoprobe 66DT Direct-Push

Bit Size Core Barrel (s)
2 inch 4-foot soil core

Geologist(s)
Matt Erbe / Brent Williams
DEPTH

(ft below
grade)

0

2

4

6

8

10

12

14

16

18

SAMPLES

Sample
Numbe

1

2

3

4

5

6

Recovery
(feet)
1.0

0.5

0.0

3.0

3.0

3.0

PID
(ppm)

0

0

NA

0

0

0

Lab
Sample

Date & Time Started 3/15/01
Date & Time Completed 3/15/01
Sampler(s) Sampler Depth

4 feet
Elevation & Datum Completion Depth

24 feet bgs
North Coordinate

East Coordinate

SOIL DESCRIPTION

Light to moderate brown (5 YR 5/6 to 5 YR 4/4),
fine SAND, little Silt, twigs, leaves, occassional quartz
fine round gravel, trace very light gray Silt, dry.

Very dark red ironstone.

No recovery.

Moderate reddish orange (10 R 6/6) fine to coarse
SAND, little fine to medium subrounded Gravel.

Very light gray laminated Clayey SILT.
Fine to medium SAND, little Silt, dry.

Moderate reddish orange to dark yellow orange fine
SAND, little Silt, grades to medium Sand.

Wet.

Dark yellow orange (0.2 feet) SAND, then dark gray
[N3) stained fine to medium SAND, micaceous,
few pebbles, wet.

REMARKS

Soil color based on Munsell charts.
USCS grain size classification,

NA • Not available.
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Environmental Resources Management, Inc.
Boring Log

Boring Number:
TMW-4

Site Name & Location Project Number
MD Sand Gravel & Stone 48410.23

Drilling Company Driller
Tidewater, Inc. Pete Miller

Drilling Equipment Method
Geoprobe 66DT Direct-Push

Bit Size Core Barrel (s)
2 inch 4-foot soil core

Geologist(s)
Matt Erbe / Brent Williams
DEPTH

(ft below
grade)

20

22

24

26

28

30

32

34

36

38

SAMPLES

Sample
Number

7

Recovery
(feet)

3.0

PID
(ppm)

0

Lab
Sample

Date & Time Started 3/15/01
Date & Time Completed 3/1S/01
Samplers) Sampler Depth

4 feet
Elevation & Datum Completion Depth Rock Depth

24 feet bgs 0
North Coordinate

East Coordinate

SOIL DESCRIPTION

As above to 22.5 feet.

Grades to light gray very fine SAND with some dark
red banding.
Light gray CLAY at 23.9 feet.
End of boring at 24 feet bgs.

REMARKS

Soil color based on Munsell charts.
USCS grain size classification.

Temporary Well Installation
TMW-4
Set 1-inch PVC well at 14 feet bgs.
5-foot prepacked screen.
Sand to 17 feet bgs.
Bentonite to 15 feet bgs.

TOC sample

PID - 56 ppm.

Sample lost, jammed in liner.
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Environmental Resources Management, Inc.
Baring Log

Boring Number:
PO2-19 / TMW-5 / TMW-5S

Site Name & Location Project Number
MD Sand Gravel & Stone 48410.01

Drilling Company Driller
Tidewater, Inc. Pete Miller

Drilling Equipment Method
Geoprobe 66DT Direct-Push

Bit Size Core Barrel (s)
2 inch 4-foot soil core

Geologist(s)
Matt Erbe / Brent Williams
DEPTH

(ft below
grade)

0

2

4

6

8

10

12

14

16

18

SAMPLES

Sample
Number

1

2

3

4

5

6

Recovery
(Feet)
2.3

1.7

0.0

3.0

3.0

4.0

FID/
P1D

(ppm)
*

>2000

*

>2000

>2000

>2000

Lab
Sample

Date & Time Started 3/13/01
Date & Time Completed 3/20/01
Sampler(s) Sampler Depth

4 feet
Elevation & Datum Completion Depth Rock Depth

26feetbgs NA
North Coordinate

East Coordinate

SOIL DESCRIPTION

Fine to coarse SAND, moderate reddish brown
(10 R 4/6) to very dark red (5 R 2/6), dry.

Fine SAND, light brown (5 YR 5/6), some Silt,
occasional coarse Sand, very moist.

Medium to coarse SAND, moderate yellowish brown,
little Silt and fine Sand, very moist.

•JH At 10 feet, dusky brown (5 YR 2/2) to grayish black
^^^H(N2) staining, wet.

Fine to coarse SAND, medium dark gray (N4), little
fine subangular to subround Gravel, odor, wet.

Recollected samples on 3/19/01 starting at 14 feet.
Medium to coarse SAND, fining downward, dark gray
staining, odor, wet.

Coarse SAND to fine GRAVEL, gray stained, wet.

REMARKS

Soil color based on Munsell charts.
USCS grain size classification.
*PID reading not collected.
See also the log for adjacent
boring PO2-01 for lithology.

*PID reading not collected.
Very loose. No recovery.

TCLP metals sample
Total RCRA metals sample

FID < 20 ppm at bottom.
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Environmental Resources Management, Inc.
Boring Log

Boring Number:
P02-19 / TMW-5 / TMW-5S

Site Name & Location Project Number
MD Sand Gravel & Stone 48410.01

Drilling Company Driller
Tidewater, Inc. Pete Miller

Drilling Equipment Method
Geoprobe 66DT Direct-Push

Bit Size Core Barrel (s)
2 inch 4-foot soil core

Geologist(s)
Matt Erbe / Brent Williams
DEPTH

(ft below
grade)

20

22

24

26

28

30

32

34

36

38

SAMPLES

Sample
Number

7

Recovery
(feet)

4.0

FID/
FID

(ppm)

0

Lab
Simple

Date & Time Started 3/13/01
Date & Time Completed 3/20/01
Samplers) Sampler Depth

4 feet
Elevation & Datum Completion Depth Rock Depth

26 feet bgs NA
North Coordinate

East Coordinate

SOIL DESCRIPTION

As above.

At 24 feet, CLAY, moderate reddish orange (10 R 6/6)
to grayish orange pink {10 R 8/2).

End of boring at 26 feet bgs.

REMARKS

Soil color based on Munsell charts.
USCS grain size classification.

Temporary Well Installations
TMW-5
Set 1-in PVC well at 22.5 feet bgs
w/ 5 feet prepacked well screen
Sand to 15 feet bgs
Bentonite to 0 feet bgs

TMW-5S
Set 1-in PVC well at 13 feet bgs
w/ 5 feet prepacked well screen
Sand to 6 feet bgs
Bentonite to 2 feet bgs
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Environmental Resources Management, Inc.
Boring Log

Boring Number:
BWA-23 / TMW-6 / TMW-6S

Site Name & Location Project Number
MD Sand Gravel & Stone 48410.01

Drilling Company Driller
Tidewater, Inc. Pete Miller

Drilling Equipment Method
Geoprobe 66DT Direct-Push

Bit Size Core Barrel (s)
2 inch 4-foot soil core

Geologist(s)
Matt Erbe / Brent Williams
DEPTH

(ft below
grade)

0

2

4

6

8

10

12

14

16

18

SAMPLES

Sample
Number

1

2

3

4

5

Recovery
(Feet)
2.7

4.0

0.6

3.0

4.0

pro
(ppm)

0

1569

35.1

-
1581

>2000

Lab
Sample

Date & Time Started 3/13/01
Date & Time Completed 3/13/01
Sampler(s) Sampler Depth

4 feet
Elevation & Datum Completion Depth Rock Depth

27feetbgs NA
North Coordinate

East Coordinate

SOIL DESCRIPTION

Fine SAND, light to moderate brown (5 YR 4/4),
little Silt, dry.

At 2.1 feet, Fine to medium SAND with pale orange
(10 YR 8/2) Silt laminations, angular ironstone and
round pebbles throughout, dark reddish brown
(10 R 3/4) mottling, moist.
CLAY, light gray (N7), with medium Sand laminations,
moderate yellowish brown (10 YR 5/4) with moderate
reddish brown (10R 4/6} mottling, slight odor, dry.

As above.

I
SILT, grayish orange pink (10 R 8/2), some Clay, trace
fine Sand, moist.
At 13.7 feet, very fine SAND and SILT, very pale
orange {10 YR 8/2).

As above to 17.5 feet, strong odor.
Then fine SAND, very pale orange, some Silt.
At 18.5 feet, 0.5 foot zone with beads of brown
residual product.

At 19 feet fine SAND, gray (N5), no evidence of
product.

REMARKS

Soil color based on Munsell charts.
USCS grain size classification.
See also log for adjacent BWA-01

TCLP metals sample
RCRA metals sample

Page 1 of 2 Signature:. Date:



Environmental Resources Management, Inc.
Boring Log

Boring Number:
BWA-23 / TMW-6 / TMW-6S

Site Name fit Location Project Number
MD Sand Gravel & Stone 48410.01

Drilling Company Driller
Tidewater, Inc. Pete Miller

Drilling Equipment Method
Geoprobe 66DT Direct-Push

Bit Size Core Barrel (s)
2 inch 4-foot soil core

Geologist(s)
Matt Erbe / Brent Williams
DEPTH

(ft below
grade)

20

22

24

26

26

30

32

34

36

38

SAMPLES

Sample
Numbe

6

7

Recovery
(feet)
4.0

3.0

pro
(ppm)
>2000

1029

Lab
Sample

Date & Time Started 3/13/01
Date fie Time Completed 3/13/01
Samplers) Sampler Depth

4 feet
Elevation & Datum Completion Depth Rock Depth

27 feet bgs NA
North Coordinate

East Coordinate

SOIL DESCRIPTION

Medium SAND, light gray (N7), wet.

At 21.4 feet very fine Silty SAND, light gray, brown
residual product,
At 22.7 feet Silty medium SAND, trace Clay, no
evidence of residual product, strong odor.

SAND, very pale orange, several thin (0.25-in) Clayey
Silt laminations throughout, occasional ironstone
pebble, flat 2-in diameter, strong odor.

At 26.5 feet grades to very fine SAND and SILT,
moderate reddish brown.
At 26,8 feet CLAY, moderate reddish brown, some
very fine Sand and Silt laminations.

End of boring at 27 feet bgs.

REMARKS

Soil color based on Munsell charts.
USC5 grain size classification.

Temporary Well Installations
TMW-6
Set 1-in PVC well at 2S.4 feet bgs
w/ 5 feet prepacked well screen
Sand to 19.5 feet bgs
Bentonite lo 17 feet bgs

TMW-6S
Set 1-in PVC well at 16.9 feet bgs
w/ 5 feet prepacked well screen
Sand to 10 feet bgs
Bentonite to 8 feet bgs

Page 2 of 2 Signature:. Date:
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Appendix B
Sample Chain-of-Custody Forms
and Laboratory Reports
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Project Number: 48410.01

MD Sand & Gravel

ERM's Contact: Mr. Matt Erbe/Jeff Flauzenbaum

iviiCTl)!se6pste«nK it: Beclcjrttam
15,2001

220 William Pitt Way, Pittsburgh, PA 1 5238 • Phone (412) 826-5245, Fax (412) 826-3433



Microseeps
Case Narrative

forERM
Project Name: Maryland Sand & Gravel

Project Number: 48410.01

Sample Receiving:

The following samples were received at Microseeps:

ERM Sample ID Microseeps ID

SMW-15
SMW-17
SMW-DUP
SMW-12
SMW-18A
SMW-19A
SMW-07
SMW-2A
TMW-6
TMW-5
SMW-13
TMW-1
TMW-2
TMW-3
TMW-4
SMW-14
SMW-15
SMW-17
SMW-DUP
SMW-12
SMW-07
SMW-2A
SMW-2A-D
TMW-6
TMW-5
TMW-4
SMW-14

PO104059-01
P0104059-02
P0104059-03
P0104060-01
POI04060-02
PO104060-03
P0104060-04
P0104088-01
PO104088-02
P0104088-03
P0104089-01
P0104114-01
P0104114-02
P0104114-03
PO104114-04
P0104114-05
P0104139-01
P0104139-02
P0104139-03
P0104139-04
P0104139-05
P0104139-06
PO104139-07
P0104139-08
P0104139-09
P0104139-10
P0104139-11

Date Received

4/4/01
4/4/01
4/4/01
4/5/01
4/5/01
4/5/01
4/5/01
4/6/01
4/6/01
4/6/01
4/6/01
4/9/01
4/9/01
4/9/01
4/9/01
4/9/01
4/9/01
4/9/01
4/9/01
4/9/01
4/9/01
4/9/01
4/9/01
4/9/01
4/9/01
4/9/01
4/9/01

These samples were to be analyzed for Monitored Natural Attenuation analyses. The
sample containers for the Dissolved Gases, Hydrogen, Light Hydrocarbons, and Permanent
Gases, were sent separately from the other sample containers.



The following samples did not have bubble strip sample vials and only the Permanent Gases
and Light Hydrocarbon analyses were performed from the water sample: SMW-18A, SMW-
19A, SMW-13, TMW-1, and TMW-3. The bubble strip sample SMW-2A-2 was requested
to be analyzed for dissolved Hydrogen.

A total metals bottle for sample TMW-2 was missing from a shipment received on 4/9/01.
ERM's project manager, Matt Erbe, was contacted. He advised Microseeps to continue with
all the other analyses requested for that sample.

Wet Chemistry

The percent recoveries of sample P0104060-02A MS/MSD, for Sulfate were below QC
limits. The Sulfate concentration in the original sample was four times higher than the spike
concentration.

The percent recoveries of sample P0104088-02A, and P0104114-04A MS/MSD, for
Alkalinity were below QC limits. The alkalinity concentrations in the original samples were
twice the spike concentration. The sample and duplicate concentrations were at the MDL,
yielding poor RPD,

The percent recoveries of sample P0104114-02A MS/MSD, for Chloride were below QC
limits. The Chloride concentrations in the original sample were four times the spike
concentration.

Poor RPD between sample P0104114-03A and its duplicate was due to both results being
below the MDL.

Poor RPD between sample P0104114-03A and its duplicate was due to both results being
below the MDL.

All TOC and SOC samples were re-analyzed and the original results were confirmed by this
reanalysis.

No other anomalies were reported.

Risk Analysis

No MS/MSD results are reported in this package. At this time, the laboratory does not
perform MS/MSD*s on bubble strip vapor samples.

No other anomalies were reported.

Metals Analysis

No anomalies were reported for these analyses.



Analytical Data



MICROSEEPS 0©

ClientName: ERM, Inc Page: Page 1 of 13
Contact: Jeff Flauzenbaum Lab Project #: P0104059
Address: 2666 Riva Road Report Date: 05/09/01

Suite200 Client Proj Name: MD Sand & Gravel
Client project #: 48410.01

Annapolis, MD 21401

Sample Identification
Lab Sample # Client Sample ID
P0104059-01 SMW-1S
P0104059-02 SMW-17
P0104059-03 SMW-DUP

Approved By:

220 William Pitt Way, Pittsburgh, PA 1 5238 • Phone (412) 826-5245, Fax (412) 826-3433



Client Name: ERM, Inc
Contact: Jeff Flauzenbaum
Address: 2666 Riva Road

Suite200

Annapolis, MD 21401

Page:
Lab Project #:
Report Date:

Client Proj Name:
Client project #:

Page 2 of 13
P0104059
05/09/01
MD Sand & Gravel
48410.01

Sample Description
SMW-15

Analyte(s)
WetChem
Alkalinity as CaCO3
Chloride
Ferrous Iron
Nitrate
Nitrite
SolubleOrganic Carbon
Sulfate
Sulfide
Total Organic Carbon
Metals
Iron
Manganese-dissolved

Matrix
Water
Result

<4
79
<1.0
22
<0.10
18
20
<2.0
<2.0

<0.050
0.067

PQL

4
1
1

0.10
0.10

2
1
2
2

0.050
0.010

Lab Sample #:

Sampled Date/Time
03 Apr. 01 11:05

Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L
mg/L

P0104059-01

Received
04 Apr. 01
Method #

310.1
9056

Mod._7199
9056

9060
9056
376.1
9060

6010B



Client Name: ERM, Inc
Contact: Jeff Flauzenbaum
Address: 2666 Riva Road

Suite200

Annapolis, MD 21401

Page:
Lab Project #:
Report Date:

Client Proj Name:
Client project #:

Page 3 of 13
P0104059
05/09/01
MD Sand & Gravel
48410.01

Sample Description
SMW-17

Analyte(s)
WetChem
Alkalinity as CaCOS
Chloride
Ferrous Iron
Nitrate
Nitrite
SolubleOrganic Carbon
Sulfate
Sulfide
Total Organic Carbon
Metals
Iron
Manganese-dissolved

Matrix
Water
Result

200
9.4
1.8
0.24
<0.10
11
14
<2.0
2.3

4.3
0.77

PQL

4
1
1

0.10
0.10

2
1
2
2

0.050
0.010

Lab Sample #:

Sampled Date/Time
03 Apr. 01 15:40

Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L
mg/L

P01 04059-02

Received
04 Apr. 01
Method #

310.1
9056

Mod._7199
9056

9060
9056
376.1
9060

6010B



Client Name: ERM, Inc
Contact: Jeff Flauzenbaum
Address: 2666 Riva Road

Suite200

Annapolis, MD 21401

Page:
Lab Project #:
Report Date:

Client Pro] Name:
Client project #:

Page 4 of 13
P0104059
05/09/01
MD Sand & Gravel
48410.01

Sample Description
SMW-DUP

Analyte(s)
i/VetChem
Alkalinity as CaC03
Chloride
Ferrous Iron
Nitrate
Nitrite
SolubleOrganic Carbon
Sulfate
Sulfide
Total Organic Carbon
Metals
Iron
Manganese-dissolved

Matrix
Water
Result

<4
78
<1.0
22
<0.10
<2.0
19
<2.0
<2

<0.050
0.066

PQL

4
1
1

0.10
0.10

2
1
2
2

0.050
0.010

Lab Sample #:

Sampled Date/Time
03 Apr. 01 8:00

Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L
mg/L

P01 04059-03

Received
04 Apr. 01
Method #

310.1
9056

Mod._7199
9056

9060
9056
376.1
9060

601 OB



Client Name: ERM, Inc
Contact: Jeff Flauzenbaum
Address: 2666 Riva Road

Suite200

Annapolis, MD 21401

Page:
Lab Project #:
Report Date:

Client Proj Name:
Client project #:

Page 5 of 13
P0104059
05/09/01
MD Sand & Gravel
48410.01

Prep Method: Acid Digestions of Aqueous samples and extracts for I
Analysis Method: Disslolved TAL Metals by Inductively Coupled Plasma

M010430031-MB

Manganese-dissolved
M010430031-LCS

Manganese-dissolved
P0104059-01A-DUP

Manganese-dissolved
P01040 59-01A-MS

Manganese-dissolved

Result
0.0001

RDL
0.010

% Recovery

%Recovery
96

% Recovery

Ctl Limits
- NA

Ctl Limits
80-120

Ctl Limits
- NA

RPD
1.50

RPD Ctl Limits
0-20

%Recoverv Ctl Limits
95 75-125

Outlined Results indicate results outside of Control limits



Client Name: ERM, Inc
Contact: Jeff Flauzenbaum
Address: 2666 Riva Road

Suite200

Annapolis, MD 21401

Page:
Lab Project #:
Report Date:

Client Proj Name:
Client project #:

Page 6 of 13
PO104059
05/09/01
MD Sand & Gravel
48410.01

M010430032-MB

Iron
M010430032-LCS

Iron
P0104059-01A-DUP

Iron
P0104059-01A-MS

Iron

Result
0.015

Prep Method: Acid Digestions of Aqueous samples and extracts for I
Analysis Method: Inductively Coupled Plasma-Atomic Emission Spectro

RDL %Recovery Ctl Limits
0.050 - NA

%Recovery Ctl Limits
106 80-120

%Recoverv Ctl Limits
- NA

RPD

20.41
RPD Ctl Limits

0-20

% Recovery
98

Ctl Limits
75-125

Outlined Results indicate results outside of Control limits



Client Name: ERM, Inc
Contact: Jeff Flauzenbaum
Address: 2666 Riva Road

Suite200

Annapolis, MD 21401

Page:
Lab Project #:
Report Date:

Client Pro] Name:
Client project #:

Page 7 of 13
P0104059
05/09/01
MD Sand & Grave!
48410.01

MQ10502027-MB

Alkalinity as CaCO3
M010502027-LCS

Alkalinity as CaCOS
P0104059-03A-DUP

Alkalinity as CaCOS
P0104059-03 A-MS

Alkalinity as CaCOS
P0104059-03A-MSD

Alkalinity as CaCO3

Result
0.1

Prep Method: Alkalinity Titrametric
Analysis Method: Alkalinity Titrametric

RDL %Recovery Ctl Limits
4.0 - NA

%Recovery Ctl Limits
101 80-120

%Recoverv Ctl Limits
- NA

%Recovery Ctl Limits
98 75-125

%Recovery Ctl Limits
96 75-125

RPD
0.00

RPD Ctl Limits
0-20

BED
2.02

RPD Ctl Limits
0-20

Outlined Results indicate results outside of Control limits



Client Name: ERM, Inc
Contact: Jeff Flauzenbaum
Address: 2666 Riva Road

Suite200

Annapolis, MD 21401

Page:
Lab Project #:
Report Date:

Client Proj Name:
Client project #:

Page 8 of 13
P0104059
05/09/01
MD Sand & Gravel
48410.01

M010502032-MB

Sulfide
M010502032-LCS

Sulfide
P0104060-01A-DUP

Sulfide
P0104060-02A-MS

Sulfide
P0104060-02A-MSD

Sulfide

Result
<2.0

Prep Method: Titrametric Iodine
Analysis Method: Titrametric Iodine

BDL %Recoverv Ctl Limits
2.0 - NA

%Recoverv Ctl Limits
68 50-75

% Recovery Ctl Limits
- NA

% Recovery Ctl Limits
71 50 - 75

%Recovery Ctl Limits
71 50 - 75

RPD

0.00

RPD Ctl Limits

0-20

RPD

0.00

RPD Ctl Limits

0-20

Outlined Results indicate results outside of Control limits



Client Name: ERM, Inc
Contact: Jeff Flauzenbaum
Address: 2666 Rlva Road

Suite200

Annapolis, MD 21401

Page:
Lab Project #:
Report Date:

Client Pro] Name:
Client project #:

Page 9 of 13
P0104059
05/09/01
MD Sand & Gravel
48410.01

M010502034-MB

Chloride
Nitrite
Nitrate
Sulfate
M010502034-LCS

Chloride
Nitrite
Nitrate
Sulfate
P0104060-02A-DUP

Chloride
Nitrite
Nitrate
Sulfate
P0104060-02 A-MS

Chloride
Nitrite
Nitrate
Sulfate
P0104060-02 A-MSD

Chloride
Nitrite
Nitrate
Sulfate

Result
<1.0
<0.10
<0.10

Prep Method: Anions by ion chromatography
Analysis Method: Anions by ion chromatography

RDL %Recoverv Ctl Limits
1 - NA

0.10000 - NA
0.10000 - NA

1 - NA

%Recovery Ctl Limits
100 80-120
98 80-120
98 80-120
96 80-120

%Recoverv

% Recovery

Ctl Limits
- NA
- NA
- NA
- NA

Ctl Limits

RPD
0.00
0.00
0.00
2.74

RPD Ctl Limits
0-20
0-20
0-20
0-20

111 75-125
96 75-125
102 75-125
50

%Recoverv
101
97
92
50

75

C1L
75
75
75
75

-125

Limits
-125
-125
-125
-125

RPD
6.06
1.04
7.41
0.00

RPD Ctl Limits
0-20
0-20
0-20
0-20

Outlined Results indicate results outside of Control limits



Client Name: ERM, Inc
Contact: Jeff Flauzenbaum
Address: 2666 Riva Road

Suite200

Annapolis, MD 21401

Page:
Lab Project #:
Report Date:

Client Pro] Name:
Client project #:

Page 10 of 13
PO104059
05/09/01
MD Sand & Gravel
48410.01

M010503051-MB

Ferrous Iron
M010503051-LCS

Ferrous Iron
P0104060-01A-DUP

Ferrous Iron
P0104060-01A-MS

Ferrous Iron
P0104060-01A-MSD

Ferrous Iron

Result

Prep Method: Mod. for Determination of Ferrous and Ferric
Analysis Method: Mod. for Determination of Ferrous and Ferric

RDL %Recovery Ctl Limits
1.0 - NA

%Recoverv Ctl Limits
100 80-120

%Recovery Ctl Limits RPD RPD Ctl Limits

- NA 0.00 0 - 20

%Recovery Ctl Limits
110 75-125

%Recovery Ctl Limits RPD RPD Ctl Limits
110 75-125 0.00 0-20

Outlined Results indicate results outside of Control limits



Client Name: ERM, Inc
Contact: Jeff Flauzenbaum
Address: 2666 Riva Road

Suite200

Annapolis, MD 21401

Page: Page 11 of 13
Lab Project #: P0104059

Report Date: 05/09/01
Client Pro) Name: MD Sand & Gravel

Client project* 48410.01

M010503059-MB

Total Organic Carbon
M010503059-LCS

Total Organic Carbon
P0104059-01A-DUP

Total Organic Carbon
P0104059-01A-MS

Total Organic Carbon
P0104059-01A-MSD

Total Organic Carbon

Result
<2.0

Prep Method: Total Organic Carbon
Analysis Method: Total Organic Carbon

RDL %Recovery Ctl Limits
2,0 - NA

%Recovery Ctl Limits
108 80-120

%Recovery Ctl. Limits
- NA

"/oRecovery Ctl Limits
120 75-125

%Recovery Ctl Limits
120 75-125

BED
0.00

RPD Ctl Limits
0-20

RPD
0.00

RPD Ctl Limits
0-20

Outlined Results indicate results outside of Control limits



Client Name: ERM, Inc
Contact: Jeff Flauzenbaum
Address: 2666 Riva Road

Suite200

Annapolis, MD 21401

Page:
Lab Project #:
Report Pate:

Client Proj Name:
Client project #:

Page 12 of 13
P0104059
05/09/01
MD Sand & Gravel
48410.01

M010503061-MB

SolubleOrganic Carbon
M010503061-LCS

SolubleOrganic Carbon
P0104059-01A-DUP

SolubleOrganic Carbon
P01040 59-01A-MS

SolubleOrganic Carbon
P0104059-01A-MSD

SolubleOrganic Carbon

Result
<2.0

Prep Method: Soluble Organic Carbon
Analysis Method: Soluble Organic Carbon

RDL %Recovery Ctl Limits
2.0 - NA

% Recovery Cti Limits

106 80-120

% Recovery Ctl Limits
- NA

%Recovery Ctl Limits
90 75-125

% Recovery Ctl Limits
90 75-125

RPD

18.18
RPD Ctl Limits

0-20

RPD

0.00

RPD Ctl Limits

0-20

Outlined Results indicate results outside of Control limits



Client Name:
Contact:
Address:

ERM, Inc
Jeff Flauzenbaum
2666 Riva Road
Suite200

Annapolis, MD 21401

Page:
Lab Project #:
Report Date:

Client Proj Name:
Client project #:

Page 13 of 13
P0104059
05/09/01
MD Sand & Gravel
48410.01

Case Karraf/Ve.-CLIENT ADVISED BJH THAT THEY WILL SEND THEIR H2 VIALS FOR THIS PROJECT ALL
AT ONCE. LOGGED IN REST OF PARAMETERS AS PER QUOTE.(CW 4-5-01) The TOG and SOC results
have been reanalyzed and confirmed. See case narrative.



MICROSEEPS

Client Name: ERM. Inc
Contact: Jeff Flauzenbaum
Address: 2666 Riva Road

Suite200

Annapolis, MD 21401

Page:
Lab Project #:
Report Date:

Client Proj Name:
Client project #:

Pagel of 17
P0104060
05/09/01
MD Sand & Gravel
48410.01

Lab Sample # Client Sample ID
P0104060-01 SMW-12
P0104060-02 SMW-18A
P0104060-03 SMW-19A
P0104060-04 SMW-07

Sample Identification

Approved By:

220 William Pitt Way, Pittsburgh, PA 1 5238 • Phone (4121 826-5245, Fax (412) 826-3433



Client Name: ERM, Inc
Contact: Jeff Rauzenbaum
Address: 2666 Riva Road

Suite200

Annapolis, MD 21401

Page:
Lab Project #:
Report Date:

Client Pro] Name:
Client project #:

Page 2 of 17
P0104060
05/09/01
MD Sand & Gravel
48410.01

Sample Description
SMW-12
Analyte(s)
WetChem
Alkalinity as CaCO3
Chloride
Ferrous Iron
Nitrate
Nitrite
SolubleOrganic Carbon
Sulfate
Sulfide
Total Organic Carbon
Metals
Iron
Manganese-dissolved

Matrix
Water

Result

50
14
10
<0.10
<0.10
<2
40
<2.0
<2.0

14
0.20

PQL

4
1
1

0.10
0.10

2
1
2
2

0.050
0.010

Lab Sample #:

Sampled DaterTime
04 Apr. 01 8:40

Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L
mg/L

P01 04060-01

Received
05 Apr. 01

Method #

310.1
9056

Mod._7199
9056

9060
9056
376.1
9060

6010B



Client Name: ERM, Inc
Contact: Jeff Flauzenbaum

Address: 2666 Riva Road
Suite200

Annapolis, MD 21401

Page:
Lab Project #:
Report Date:

Client Proj Name:
Client project #:

Page 3 of 17
P0104060
05/09/01
MD Sand & Gravel
48410.01

Sample Description
SMW-18A

Analyte(s)
WetChem
Alkalinity as CaCO3
Chloride
Ferrous Iron
Nitrate
Nitrite
SoIubleOrganic Carbon
Sulfate
Sulfide
Total Organic Carbon
Metals
Iron
Manganese-dissolved
RiskAnalysis
Carbon dioxide
Carbon monoxide
Ethane
Ethene
Methane
Nitrogen
Oxygen

Matrix
Water
Result

<4
5.9
<1
3.8
<0.10
<2
36
<2,0
<2.0

0.99
0.12

62
<0.40
170
170
1.8
21
9.4

PQL

4
1
1

0.10
0.10

2
1
2
2

0.050
0.010

0.60
0.40
5.0
5.0

0.015
0.40
0.15

Lab Sample #:

Sampled Date/Time
04 Apr. 01 11:00

Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L
mg/L

mg/L
mg/L
ng/L
ng/L
ug/L
mg/L
mg/L

P01 04060-02

Received
05 Apr, 01

Method #

310.1
9056

Mod._7199
9056

9060
9056
376.1
9060

6010B

AM15

AM18

AM15



Client Name: ERM, Inc
Contact: Jeff Flauzenbaum
Address: 2666 Riva Road

Suite200

Annapolis, MD 21401

Page:
Lab Project #:
Report Date:

Client Pro] Name:
Client project #:

Page 4 of 17
PO104060
05/09/01
MD Sand & Gravel
48410.01

Sample Description
SMW-19A
Analyte(s)
WetChem
Alkalinity as CaCO3
Chloride
Ferrous Iron
Nitrate
Nitrite
SolubleOrganic Carbon
Sulfate
Sulfide
Total Organic Carbon
Metals
Iron
Manganese-dissolved
Risk Analysis
Carbon dioxide
Carbon monoxide
Ethane
Ethene
Methane
Nitrogen
Oxygen

Matrix
Water

Result

6.0
20
1.6
<0.10
<0.10
<2.0
13
<2.0
<2.0

6.5
0.11

56
<0.40
1800
63000
14
24
2.6

PQL

4
1
1

0.10
0.10

2
1
2
2

0.050
0.010

0.60
0.40
5.0
5.0

0.015
0.40
0.15

Lab Sample #:

Sampled Date/Time
04 Apr. 01 12:55

Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L
mg/L

mg/L
mg/L
ng/L
ng/L
ug/L
mg/L
mg/L

P01 04060-03

Received
05 Apr. 01

Method #

310.1
9056

Mod._7199
9056

9060
9056
376.1
9060

601 OB

AM15

AM18

AM15



Client Name: ERM, Inc
Contact: Jeff Flauzenbaum
Address: 2666 Riva Road

Suite200

Annapolis. MD 21401

Page:
Lab Project #:
Report Date:

Client Proj Name:
Client project #:

Page 5 of 17
P0104060
05/09/01
MD Sand & Gravel
48410.01

Sample Descriotion
3MW-07
Analyte(s)
WetChem
Alkalinity as CaCO3
Chloride
Ferrous Iron
Nitrate
Nitrite
SolubleOrganic Carbon
Sulfate
Sulfide
Total Organic Carbon
Metals
Iron
Manganese-dissolved

Matrix
Water
Result

54
40
88
<0.10
<0.10
9.9
<1.0
<2.0
9.1

71
0.16

PQL

4
1
1

0.10
0.10

2
1
2
2

0.050
0.010

Lab Sample #:

Sampled Date/Time
04 Apr. 01 15:05

Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L
mg/L

P01 04060-04

Received
05 Apr. 01
Method #

310.1
9056

Mod._7199
9056

9060
9056
376.1
9060

6010B



Client Name: ERM, Inc
Contact: Jeff Flauzenbaum
Address: 2666 Riva Road

Suite200

Annapolis, MD 21401

Page:
Lab Project #:
Report Date:

Client Proj Name:
Client project #:

Page 6 of 17
P0104060
05/09/01
MD Sand & Gravel
48410.01

Prep Method: Analysis of C1-C4 Hydrocarbons in Water
Analysis Method: Analysis of C1-C4 Hydrocarbons in Water

M010417017-MB

Ethene
Ethane
M010417017-LCS

Ethene
Ethane

Result
<5.0
<5.0

RDL
5.0
5.0

%Recoverv Ctl Limits
- NA
- NA

% Recovery Ctl Limits
99 70-130
100 70-130

Outlined Results indicate results outside of Control limits



Client Name: ERM, Inc
Contact: Jeff Flauzenbaum
Address: 2666 Riva Road

Suite200

Annapolis, MD 21401

Page:
Lab Project#:
Report Date:

Client Proj Name:
Client project #:

Page 7 of 17
P0104060
05/09/01
MD Sand & Gravel
48410.01

M010417018-MB

Methane
M010417018-LCS

Methane

Result
< 0.015

Prep Method: Analysis of Dissolved Methane in Water
Analysis Method: Analysis of Dissolved Methane in Water

RDL %Recovery Ctl Limits
0.015 - NA

%Recovery Ctl Limits
98 70-130

Outlined Results indicate results outside of Control limits



Client Name: ERM, Inc
Contact: Jeff Flauzenbaum
Address: 2666 Riva Road

Suite200

Annapolis, MD 21401

Page:
Lab Project #:
Report Date;

Client Proj Name:
Client project #:

Page 8 of 17
PO104060
05/09/01
MD Sand & Gravel
48410.01

M010417019-MB

Carbon dioxide
Oxygen
Nitrogen
Carbon monoxide
M010417019-LCS

Carbon dioxide
Oxygen

Result
<0.60
<0.15
<0.40
<0.40

Prep Method: Analysis of Dissolved Permanent Gases in Water
Analysis Method: Analysis of Dissolved Permanent Gases in Water

RDL
0.60
0.15
0.40
0.40

% Recovery

%Recovery
94
99

Ctl Limits
- NA
- NA
- NA
- NA

Ctl Limits
70-130
70-130

Outlined Results indicate results outside of Control limits



Client Name: ERM, Inc
Contact: Jeff Flauzenbaum
Address: 2666 Riva Road

Suite200

Annapolis, MD 21401

Page:
Lab Project #:
Report Date:

Client Pro] Name:
Client project #:

Page 9 of 17
P0104060
05/09/01
MD Sand & Gravel
48410.01

Prep Method: Acid Digestions of Aqueous samples and extracts for 1
Analysis Method: Disslolved TAL Metals by Inductively Coupled Plasma

M010430031 -MB

Manganese-dissolved
M010430031 -LCS

Manganese-dissolved
P0104059-01A-DUP

Manganese-dissolved
P0104059-01A-MS

Manganese-dissolved

Result
0.0001

RDL
0.010

% Recovery Ctl Limits
- NA

%Recoverv Ctl Limits
96 80-120

%Recoverv Ctl Limits

- NA

% Recovery Ctl Limits

95 75-125

RPD

1.50
RPD Ctl Limits

0-20

I Outlined Results indicate results outside of Control limits



Client Name: ERM, Inc
Contact: Jeff Flauzenbaum
Address: 2666 Rlva Road

Suite200

Annapolis, MD 21401

Page:
Lab Project #:
Report Date:

Client Pro] Name:
Client project #:

Page 10 of 17
P0104060
05/09/01
MD Sand & Gravel
48410.01

M010430032-MB

Iron
M010430032-LCS

Iron
P0104059-01A-DUP

Iron
P0104059-01A-MS

Iron

Result
0.015

Prep Method: Acid Digestions of Aqueous samples and extracts for
Analysis Method: Inductively Coupled Plasma-Atomic Emission Spectrc

RDL % Recovery Ctl Limits
0.050 - NA

%Recovery Ctl Limits
106 80-120

%Recovery Ctl Limits
- NA

RPD
20.41

RPD Ctl Limits
0-20

% Recovery

98

Ctl Limits
75-125

Outlined Results indicate results outside of Control limits



Client Name: ERM, Inc
Contact: Jeff Flauzenbaum

Address: 2666 Riva Road
Suite200

Annapolis, MD 21401

Page:
Lab Project #:
Report Date:

Client Proj Name:
Client project #:

Page 11 of 17
P0104060
05/09/01
MD Sand & Gravel
48410.01

M010502027-MB

Alkalinity as CaCO3
M010502027-LCS

Alkalinity as CaCO3
P0104059-03A-DUP

Alkalinity as CaCO3
P0104059-03A-MS

Alkalinity as CaCO3
P0104059-03A-MSD

Alkalinity as CaCO3

Result
0.1

Prep Method: Alkalinity Titrametric
Analysis Method: Alkalinity Titrametric

RDL %Recoverv Ctl Limits
4.0 - NA

%Recovery Ctl Limits
101 80-120

%Recoverv Ctl Limits
- NA

%Recoverv Ctl Limits
98 75-125

% Recovery Ctl Limits
96 75-125

RPD
0.00

RPD Ctl Limits

0-20

RPD

2.02

RPD Ctl Limits

0-20

| Outlined Results Indicate results outside of Control limits



Client Name: ERM, Inc
Contact: Jeff Flauzenbaum
Address: 2666 Riva Road

Suite200

Annapolis, MD 21401

Page:
Lab Project #:
Report Date:

Client Proj Name:
Client project #:

Page 12 of 17
P0104060
05/09/01
MD Sand & Gravel
48410.01

M010502032-MB

Sulfide
M010502032-LCS

Sulfide
P0104060-01A-DUP

Sulfide
P0104060-02A-MS

Sulfide
P0104060-02A-MSD

Sulfide

Result
<2.0

Prep Method: Titrametric Iodine
Analysis Method: Titrametric Iodine

RDL %Recoverv Ctl Limits

2.0 - NA

%Recovery Ctl Limits
68 50 - 75

%Recovery Ctl limits
- NA

%Recovery Ctl Limits
71 50-75

%Recoverv Ctl Limits
71 50 - 75

RPD
0.00

RPD Ctl Limits
0-20

RPD
0.00

RPD Ctl Limits
0-20

Outlined Results indicate results outside of Control limits



Client Name: ERM, Inc
Contact: Jeff Flauzenbaum
Address: 2666 Riva Road

Suite200

Annapolis, MD 21401

Page:
Lab Project #:
Report Date:

Client Proj Name:
Client project #:

Page 13 of 17
P0104060
05/09/01
MD Sand & Gravel
48410.01 _J

M010502034-MB

Chloride
Nitrite
Nitrate
Sulfate
M010502034-LCS

Chloride
Nitrite
Nitrate
Sulfate
P0104060-02A-DUP

Chloride
Nitrite
Nitrate
Sulfate
P0104060-Q2A-MS

Chloride
Nitrite
Nitrate
Sulfate
P0104060-02A-MSD

Chloride
Nitrite
Nitrate
Sulfate

Result
<1.0
<0.10
<0.10

Prep Method: Anions by ion chromatography
Analysis Method: Anions by ion chromatography

BD_k % Recovery Ctl Limits
1 - NA

0.10000 - NA
0.10000 - NA

1 - NA

%Recoverv Ctl Limits
100 80-120
98 80-120
98 80-120
96 80-120

% Recovery Ctl Limits
- NA
- NA
- NA
- NA

RPD
0.00
0.00
0.00
2.74

RPD Ctl Limits
0-20
0-20
0-20
0-20

% Recovery Ctl Limits
111 75-125
96 75-125
102 75-125

75-125

RPD
6.06
1.04
7.41
0.00

RPD Ctl Limits
0-20
0-20
0-20
0-20

Outlined Results indicate results outside of Control limits



Client Name: ERM, Inc
Contact: Jeff Flauzenbaum
Address: 2666 Riva Road

Suite200

Annapolis, MD 21401

Page:
Lab Project #:
Report Date:

Client Proj Name:
Client project #:

Page 14 of 17
P0104060
05/09/01
MD Sand & Gravel
48410.01

M010503051 -MB

Ferrous Iron
M010503051-LCS

Ferrous Iron
P0104060-01A-DUP

Ferrous Iron
P0104060-01A-MS

Ferrous Iron
P0104060-01A-MSD

Ferrous Iron

Result

Prep Method: Mod. for Determination of Ferrous and Ferric
Analysis Method: Mod. for Determination of Ferrous and Ferric

RDJL %Recoverv Cti Limits
1.0 - NA

% Recovery Ctl Limits
100 80-120

%Recovery Ctl Limits
- NA

%Recovery Cti Limits
110 75-125

% Recovery
110

Ctl Limits
75-125

RPD
0.00

RPD Ctl Limits

0-20

RED
0.00

RPD Ctl Limits
0-20

Outlined Results indicate results outside of Control limits



Client Name: ERM, Inc
Contact: Jeff Flauzenbaum
Address: 2666 Riva Road

Suite200

Annapolis, MD 21401

Page:
Lab Project #:
Report Date:

Client Pro] Name:
Client project #:

Page 15 of 17
P0104060
05/09/01
MD Sand & Gravel
48410.01

M010503059-MB

Total Organic Carbon
M010503059-LCS

Total Organic Carbon
P0104059-01A-DUP

Total Organic Carbon
P0104059-01A-MS

Total Organic Carbon
P0104059-01A-MSD

Total Organic Carbon

Result
<2.0

Prep Method: Total Organic Carbon
Analysis Method: Total Organic Carbon

BEL %Recovery Ctl Limits
2.0 - NA

% Recovery Ctl Limits

108 80-120

%Recovery Ctl Limits

- NA

%Recovery Ctl Limits
120 75-125

%Recovery Ctl Limits
120 75-125

RPD

0.00

RPD Ctl Limits

0-20

RPD

0.00
RPD Ctl Limits

0-20

Outlined Results indicate results outside of Control limits



Client Name: ERM, Inc
Contact: Jeff Flauzenbaum
Address: 2666 Riva Road

Suite200

Annapolis, MD 21401

Page:
Lab Project #:
Report Date:

Client Pro] Name:
Client project #:

Page 16 of 17
P0104060
05/09/01
MD Sand & Gravel
48410.01

M010503061-MB

SolubleOrganic Carbon
M010 5030 61-LCS

SolubleOrganic Carbon
P0104059-01A-DUP

SolubleOrganic Carbon
P0104059-01A-MS

SolubleOrganic Carbon
P0104059-01A-MSD

SolubleOrganic Carbon

Result
<2.0

Prep Method: Soluble Organic Carbon
Analysis Method: Soluble Organic Carbon

RDL %Recovery Ctl Limits
2.0 - NA

%Recoverv Ctl Limits
106 80-120

%Recovery Ctl Limits
- NA

%Recovery Ctl Limits
90 75-125

%Recoverv Ctl Limits
90 75-125

RPD

18.18
RPD Ctl Limits

0-20

RPD

0.00

RPD Ctl Limjts
0-20

Outlined Results indicate results outside of Control limits



Client Name:
Contact:
Address:

ERM, Inc
Jeff Flauzenbaum
2666 Riva Road
Suite200

Annapolis, MD 21401

Page:
Lab Project #:
Report Date:

Client Proj Name:
Client project #:

Page 17 of 17
P0104060
05/09/01
MD Sand & Gravel
48410.01

Case/tfarratfve.-CLIENT ADVISED BJH THAT THEY WILL SEND THEIR H2 VIALS FOR THIS PROJECT ALL
<VT ONCE. LOGGED IN REST OF PARAMETERS AS PER QUOTE.(CW 4-5-01) The TOC and SOC results
lave been reanalyzed and confirmed. See attached case narrative.
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Client Name: ERM, Inc
Contact: Jeff Flauzenbaum
Address: 2666 Riva Road

Suite200

Annapolis, MD 21401

Page:
Lab Project #:
Report Date:

Client Proj Name:
Client project #:

Page 1 of 13
P0104088
05/09/01
MD Sand & Gravel
48410.01

Lab Sample # Client Sample ID
3Q104088-01 SMW-2A
?0104088-02 TMW-6
P0104088-03 TMW-5

Sample Identification

— Approved By.

220 William Pitt Way, Pittsburgh, PA 15238 • Phone (412} 826-5245, Fax (412) 826-3433



Client Name: ERM, Inc
Contact: Jeff Flauzenbaum
Address: 2666 Riva Road

Suite200

Annapolis, MD 21401

Page:
Lab Project #:
Report Date:

Client Proj Name:
Client project #:

Page 2 of 13
P0104088
05/09/01
MD Sand & Gravel
48410.01

Sample Description
SMW-2A

Analyte(s)
WetChem
Alkalinity as CaCO3
Chloride
Ferrous Iron
Nitrate
Nitrite
SolubieOrganic Carbon
Sulfate
Sulfide
Total Organic Carbon
Metals
Iron
Manganese-dissolved

Matrix
Water
Result

<4.0
3.0
<1.0
<0.10
<0.10
6.6
11
<2.0
<2

0.56
0.021

PQL

4
1
1

0.10
0.10

2
1
2
2

0.050
0.010

Lab Sample #:

Sampled Date/Time
05 Apr. 01 8:55

Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L
mg/L

P01 04088-01

Received
06 Apr, 01

Method #

310.1
9056

Mod._7199
9056

9060
9056
376.1
9060

601 OB



Client Name: ERM, Inc
Contact: Jeff Flauzenbaum

Address: 2666 Riva Road
Suite200

Annapolis, MD 21401

Page:
Lab Project #:
Report Date:

Client Proj Name:
Client project #:

Page 3 of 13
P0104088
05/09/01
MD Sand & Gravel
48410.01

Sample Description
TMW-6
Analyte(s)
WetChem
Alkalinity as CaCO3
Chloride
Ferrous Iron
Nitrate
Nitrite
SolubleOrganic Carbon
Sulfate
Sulfide
Total Organic Carbon
Metals
Iron
Manganese-dissolved

Matrix
Water

Result

140
27
72
<0.10
<0.10
3.8
<1.0
<2.0
4.2

57
0.24

PQL

4
1
1

0.10
0.10

2
1
2
2

0.050
0.010

Lab Sample #:

Sampled Date/Time
05 Apr. 01 13:30

Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L
mg/L

P01 04088-02

Received
06 Apr. 01
Method #

310.1
9056

Mod._7199
9056

9060
9056
376.1
9060

6010B



Client Name; ERM, Inc
Contact; Jeff Flauzenbaum
Address: 2666 Riva Road

Suite200

Annapolis, MD 21401

Page:
Lab Project #:
Report Date:

Client Proj Name:
Client project #:

Page 4 of 13
P0104088
05/09/01
MD Sand & Gravel
48410.01

Sample Description
FMW-5
\nalyte(s)
VetChem
Mkalinity as CaCO3
Chloride
-errous Iron
Mitrate
Mitrite
SolubleOrganic Carbon
Sulfate
Sulfide
Total Organic Carbon
Metals
Iron
Manganese-dissolved

Matrix
Water
Result

110
37
88
<0.10
<0.10
30
<1.0
<2.0
30

74
0.34

PQL

4
1
1

0.10
0.10

2
1
2
2

0.050
0.010

Lab Sample #:

Sampled Date/Time
05 Apr. 01 15:15

Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L
mg/L

P01 04088-03

Received
06 Apr. 01
Method #

310.1
9056

Mod._7199
9056

9060
9056
376.1
9060

601 OB



Client Name: ERM, Inc
Contact: Jeff Flauzenbaum
Address: 2666 Riva Road

Suite200

Annapolis, MD 21401

Page:
Lab Project #:
Report Date:

Client Proj Name:
Client project #:

Page 5 of 13
P0104088
05/09/01
MD Sand & Gravel
48410.01

M010430031-MB

Manganese-dissolved
M010430031-LCS

Manganese-dissolved
P0104059-01A-DUP

Manganese-dissolved
P01Q4059-01A-MS

Manganese-dissolved

Result
0.0001

Prep Method: Acid Digestions of Aqueous samples and extracts for
Analysis Method: Disslolved TAL Metals by Inductively Coupled Plasm;

SQL %Recovery Ctl Limits
0.010 - NA

%Recovery Ctl Limits
96 80-120

%Recoverv

% Recovery
95

Ctl Limits
- NA

Ctl Limits
75-125

RPD

1.50

RPD Ctl Limits
0-20

Outlined Results indicate results outside of Control limits



Client Name: ERM, Inc
Contact: Jeff Flauzenbaum
Address: 2666 Riva Road

Suite200

Annapolis, MD 21401

Page:
Lab Project #:
Report Date:

Client Proj Name:
Client project #:

Page 6 of 13
P0104088
05/09/01
MD Sand & Gravel
48410.01

M010430032-MB

Iron
M010430032-LCS

Iron
P0104059-01A-DUP

Iron
P0104059-01A-MS

Iron

Result
0.015

Prep Method: Acid Digestions of Aqueous samples and extracts for I
Analysis Method: Inductively Coupled Plasma-Atomic Emission Spectro,

BDL %Recovery Ctl Limits
0.050 - NA

% Recovery Ctl Limits
106 80-120

% Recovery Ctl Limits

- NA

%Recoverv Ctl Limits

98 75-125

RPD RPD Ctl Limits

20.41 0-20

Outlined Results indicate results outside of Control limits



Client Name: ERM, Inc
Contact: Jeff Flauzenbaum
Address: 2666 Riva Road

Suite200

Annapolis, MD 21401

Page: Page 7 of 13
Lab Project#: P0104088
Report Date: 05/09/01

Client Proj Name: MD Sand & Gravel
Client project #: 48410.01

M010502031 -MB

Alkalinity as CaCO3
M010502031 -LCS

Alkalinity as CaCO3
P0104088-01A-DUP

Alkalinity as CaCO3
P0104089-01A-DUP

Alkalinity as CaCOS
P0104114-03A-DUP

Alkalinity as CaCOS
P0104088-02A-MS

Alkalinity as CaC03
P0104089-01A-MS

Alkalinity as CaCO3
P0104114-04A-MS

Alkalinity as CaCOS
P0104088-02A-MSD

Alkalinity as CaCOS
PQ104114-04A-MSD

Alkalinity as CaCOS

Result
<4.0

Prep Method: Alkalinity Titrametric
Analysis Method: Alkalinity Titrametric

RDL %Recovery Ctl Limits
4.0 - NA

%Recoverv Ctl Limits
114 80-120

%Recovery Ctl Limits
- NA

%Recoverv Ctl Limits
- NA

%Recovery Ctl Limits
- NA

%RecQverv Ctl Limits

50 75-125

%Recoverv Ctl Limits

%Recoverv Ct Limits

%Recoverv Ctl Limits

%Recoverv Ct Limits

RPD
0.00

RPD
28.57

RPD
0.00

RPD
5.41

RPD
2.82

RPD Ctl Limits
0-20

RPD Ctl Limits
0-20

RPD Ctl Limits
0-20

RPD Ctl Limits
0-20

RPD Ctl Limits
0-20

Outlined Results indicate results outside of Control limits



Client Name: ERM, Inc
Contact: Jeff Flauzenbaum
Address: 2666 Riva Road

Suite200

Annapolis, MD 21401

Page:
Lab Project #:
Report Date:

Client Pro] Name:
Client project #:

Page 8 of 13
P0104088
05/09/01
MD Sand & Gravel
48410.01

M010502033-MB

Sulfide
M010502033-LCS

Sulfide
P0104088-01A-DUP

Sulfide
P0104088-01A-MS

Sulfide

Result
<2.0

Prep Method: Titrametric Iodine
Analysis Method: Titrametric Iodine

RDL %Recovery Ctl Limits
2.0 - NA

%Recovery Ctl Limits
71 50 - 75

%Recovery Ctl Limits
- NA

% Recovery Ctl Limits
74 50-75

RPD
0.00

RPD Ctl Limits
0-20

Outlined Results indicate results outside of Control limits



Client Name: ERM. Inc
Contact: Jeff Flauzenbaum
Address: 2666 Riva Road

Sulte200

Annapolis, MD 21401

Page:
Lab Project #:
Report Date:

Client Pro] Name:
Client project #:

Page 9 of 13
PO104088
05/09/01
MD Sand & Gravel
48410.01

Prep Method: Anions by ion chromatography
Analysis Method: Anions by ion chromatography

M010502034-MB

Chloride
Nitrite
Nitrate
Sulfate
M010502034-LCS

Chloride
Nitrite
Nitrate
Sulfate
P0104060-02A-DUP

Chloride
Nitrite
Nitrate
Sulfate
P0104060-02A-MS

Chloride
Nitrite
Nitrate
Sulfate
P01040 60-02 A-MSD

Chloride
Nitrite
Nitrate
Sulfate

Result
<1.0
<0.10
<0.10

sou
1

0.10000
0.10000

1

%Recoverv Ctl Limits
- NA
- NA
- NA
- NA

%Recovery
100
98
98
96

%Recovery

%Recovery

Ct! Limits
80-120
80-120
80-120
80-120

Ctl Limits
- NA
- NA
- NA
- NA

Ctl Limits

BED
0.00
0.00
0.00
2.74

RPD Ctl Limits
0-20
0-20
0-20
0-20

111 75-125
96 75-125
102 75-125

75-125

%Recovery
101
97
92
50

Ctl Limits
75-
75-
75-
75-

125
125
125
125

RPD
6
1
7
0

06
04
41
00

RPD Ctl Limits
0
0
0
0

-20
-20
-20
-20

Outlined Results indicate results outside of Control limits



Client Name: ERM, Inc
Contact: Jeff Flauzenbaum
Address: 2666 Riva Road

Suite200

Annapolis, MD 21401

Page:
Lab Project #:
Report Date:

Client Proj Name:
Client project #:

Page 10 of 13
P0104088
05/09/01
MD Sand & Gravel
48410.01

M010503051-MB

Ferrous Iron
M010503051-LCS

Ferrous Iron
P0104060-01A-DUP

Ferrous Iron
P0104060-01A-MS

Ferrous Iron
P0104060-G1A-MSD

Ferrous Iron

Result

Prep Method: Mod. for Determination of Ferrous and Ferric
Analysis Method: Mod. for Determination of Ferrous and Ferric

RDL %Recovery Ctl Limits
1.0 - NA

%Recovery Ctl Limits
100 80-120

%Recovery Ctl Limits RPD RPD Ctl Limits
- NA 0.00 0-20

% Recovery Cti Limits

110 75-125

%Recoverv Ctl Limits RPD RPD Ctl Limits
110 75-125 0.00 0-20

Outlined Results indicate results outside of Control limits



Client Name: ERM, Inc
Contact: Jeff Flauzenbaum
Address: 2666 Riva Road

Suite200

Annapolis, MD 21401

Page:
Lab Project #:
Report Date:

Client Pro] Name:
Client project #:

Page 11 of 13
P0104088
05/09/01
MD Sand & Gravel
48410.01

M010503059-MB

Total Organic Carbon
M010503059-LCS

Total Organic Carbon
P0104059-01A-DUP

Total Organic Carbon
P0104059-01A-MS

Total Organic Carbon
P0104059-01A-MSD

Total Organic Carbon

Result
<2.0

Prep Method: Total Organic Carbon
Analysis Method: Total Organic Carbon

RDL %Recoverv Ctl Limits
2.0 - NA

%RecQverv Ctl Limits
108 80-120

%Recovery Ctl Limits
- NA

%Recoverv Cti Limits
120 75-125

%Recovery Ctl Limits
120 75-125

RPD

0.00

RPD Ctl Limits
0-20

RPD
0.00

RPD Ctl Limits
0-20

Outlined Results indicate results outside of Control limits



Client Name: ERM. Inc
Contact: Jeff Flauzenbaum
Address: 2666 Riva Road

Suite200

Annapolis, MD 21401

Page:
Lab Project #:
Report Date:

Client Pro] Name:
Client project #:

Page 12 of 13
PO104088
05/09/01
MD Sand & Gravel
48410.01

M010503061-MB

SolubleOrganic Carbon
M010503061-LCS

SolubleOrganic Carbon
P0104059-01A-DUP

SolubleOrganic Carbon
P01040 59-01A-MS

SolubleOrganic Carbon
P0104059-01A-MSD

SolubleOrganic Carbon

Result
<2.0

Prep Method: Soluble Organic Carbon
Analysis Method: Soluble Organic Carbon

RDL %Recovery Ctl Limits
2.0 - NA

%Recoverv Ctl Limits
106 80-120

%Recovery Ctl Limits
- NA

%Recovery Ctl Limits
90 75-125

% Recovery Ctl Limits
90 75-125

RPD

18.18

RPD Ctl Limits

0-20

RPD
0.00

RPD Ctl Limits

0-20

Outlined Results indicate results outside of Control limits



Client Name:
Contact:
Address:

ERM, Inc
Jeff Flauzenbaum
2666 Riva Road
Suite200

Annapolis, MD 21401

Page:
Lab Project**:
Report Date:

Client Pro] Name:
Client project #:

Page 13 of 13
PO104088
05/09/01
MD Sand & Gravel
48410.01

Case /Varratfye.-CLIENT ADVISED BJH THAT THEY WILL SEND THEIR H2 VIALS FOR THIS PROJECT ALL
AT ONCE. LOGGED IN REST OF PARAMETERS AS PER QUOTE.(CW 4-6-01) The TOG and SOC results
have been reanalyzed and confirmed. See attached case narrative.



MICROSEEPS

Client Name: ERM, Inc
Contact: Jeff Flauzenbaum
Address: 2666 Riva Road

Suite200

Annapolis, MD 21401

Page:
Lab Project #:
Report Date:

Client Proj Name:
Client project #:

Page 1 of 14
P0104089
05/09/01
MD Sand & Gravel
48410.01

,ab Sample # Client Sample ID
J0104089-01 SMW-13

Sample Identification

Approved By:

220 William Pitt Way, Pittsburgh, PA 1 5238 • Phone (4121 826-5245, Fax (412) 826-3433



Client Name: ERM, Inc
Contact: Jeff Flauzenbaum
Address: 2666 Riva Road

Suite200

Annapolis, MD 21401

Page:
Lab Project #:
Report Date:

Client Proj Name:
Client project #:

Page 2 of 14
P0104089
05/09/01
MD Sand & Gravel
48410.01

Sample Description
SMW-13
Analyte(s)
i/VetChem
Alkalinity as CaC03
Chloride
Ferrous Iron
Nitrate
Nitrite
SolubleOrganic Carbon
Sulfate
Sulfide
Total Organic Carbon
Metals
Iron
Manganese-dissolved
RIskAnatysls
Carbon dioxide
Carbon monoxide
Ethane
Ethene
Methane
Nitrogen
Oxygen

Matrix
Water
Result

6.0
3.5
<1.0
0.50
<0.10
7.6
25
<2.0
<2.0

<0.050
0.10

28
<0.40
110
92
0.11
19
11

PQL

4
1
1

0.10
0.10

2
1
2
2

0.050
0.010

0.60
0.40
5.0
5.0

0.015
0.40
0.15

Lab Sample #:

Sampled Date/Time
05 Apr. 01 0:00

Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L
mg/L

mg/L
mg/L
ng/L
ng/L
ug/L
mg/L
mg/L

P01 04089-01

Received
06 Apr. 01
Method #

310.1
9056

Mod._7199
9056

9060
9056
376.1
9060

6010B

AM15

AM18

AM15



Client Name:
Contact:
Address:

ERM. Inc
Jeff Flauzenbaum
2666 Riva Road
Suite200

Annapolis, MD 21401

Page:
Lab Project #:
Report Date:

Client Pro] Name:
Client project #:

Page 3 of 14
P0104089
05/09/01
MD Sand & Gravel
48410.01

M010418002-MB

Ethene
Ethane
M010418002-LCS

Ethene
Ethane

Result
<5.0
<5.0

Prep Method: Analysis of C1-C4 Hydrocarbons in Water
Analysis Method: Analysis of C1-C4 Hydrocarbons in Water

RDL %Recovery Ctl Limits
5.0 - NA
5.0 - NA

%Recovery Ctl Limits
98 70-130
98 70-130

Outlined Results indicate results outside of Control limits



Client Name: ERM, Inc
Contact; Jeff Flauzenbaum
Address; 2666 Riva Road

Suite200

Annapolis. MD 21401

Page:
Lab Project #:
Report Date;

Client Proj Name:
Client project #:

Page 4 of 14
P0104089
05/09/01
MD Sand & Gravel
48410.01

M010418003-MB

Methane
M010418003-LCS

Methane
P0104064-02 A-MS

Methane
P0104064-02 A-MSD

Methane

Result
< 0.015

Prep Method: Analysis of Dissolved Methane in Water
Analysis Method: Analysis of Dissolved Methane in Water

RDL %Recovery Ctl Limits
0.015 - NA

%Recovery Ctl Limits
98 70-130

%Recovery Ctl Limits
91 70-130

%Recovery Ctl Limits
92 70-130

RPD
1.55

RPD Ctl Limits
0-20

Outlined Results Indicate results outside of Control limits



Client Name: ERM, Inc
Contact: Jeff Flauzenbaum
Address: 2666 Riva Road

Suite200

Annapolis, MD 21401

Page:
Lab Project #:
Report Date:

Client Pro] Name:
Client project #:

Page 5 of 14
PO104089
05/09/01
MD Sand & Gravel
48410.01

M010418004-MB

Carbon dioxide
Oxygen
Nitrogen
Carbon monoxide
M010418004-LCS

Carbon dioxide
Oxygen
P0104064-02 A-MS

Carbon dioxide
Oxygen
P0104064-02A-MSD

Carbon dioxide
Oxygen

Prep Method: Analysis of Dissolved Permanent Gases in Water
Analysis Method: Analysis of Dissolved Permanent Gases in Water

Result
<0.60
<0.15
<0.40
<0.40

RQL
0.60
0.15
0.40
0.40

% Recovery

% Recovery

89
91

Ctl Limits
- NA
- NA
- NA
- NA

Ctl Limits
70-130
70-130

%Recovery Ctl Limits.
0
55

% Recovery

0

55

70-130

70-130

Ctl Limits
70-130

70-130

RPD

0.00
0.00

RPD Ctl Limits

0-20

0-20

[Outlined Results indicate results outside of Control limits



Client Name: ERM, Inc
Contact: Jeff Flauzenbaum
Address: 2666 Riva Road

Suite200

Annapolis, MD 21401

Page:
Lab Project #:
Report Date:

Client Proj Name:
Client project #:

Page 6 of 14
PO104089
05/09/01
MD Sand & Gravel
48410.01

M010430033-MB

Manganese-dissolved
M010430033-LCS

Manganese-dissolved
P0104114-03A-DUP

Manganese-dissolved
PQ104114-04A-MS

Manganese-dissolved

Result
< 0.010

Prep Method: Acid Digestions of Aqueous samples and extracts for 1
Analysis Method: Disslolved TAL Metals by Inductively Coupled Plasma

RDL %Recovery Ctl Limits
0.010 - NA

%Recovery Ctl Limits
96 80-120

%Recovery Ctl Limits RPD RPD Ctl Limits
- NA 6.45 0-20

% Recovery Ctl Limits
96 75-125

Outlined Results indicate results outside of Control limits



Client Name: ERM, Inc
Contact; Jeff Flauzenbaum
Address: 2666 Riva Road

Suite200

Annapolis, MD 21401

Page:
Lab Project #:
Report Date:

Client Proj Name:
Client project #:

Page 7 of 14
P0104089
05/09/01
MD Sand & Gravel
48410.01

Prep Method: Acid Digestions of Aqueous samples and extracts for 1
Analysis Method: Inductively Coupled Plasma-Atomic Emission Spectroi

M010430034-MB

Iron
M010430034-LCS

Iron
P0104114-03A-DUP

Iron
P0104114-04A-MS

Iron

Result
0.018

%Recoverv
0.050

Ctl Limits
- NA

% Recovery Ctl Limits
104 80-120

% Recovery Ctl Limits

- NA

"/oRecoverv Ctl Limits
75-125

RPD
10.00

RPD Ctl Limits

0-20

-200

Outlined Results indicate results outside of Control limits



Client Name: ERM, Inc
Contact: Jeff Flauzenbaum
Address: 2666 Riva Road

Suite200

Annapolis, MD 21401

Page: Page 8 of 14
Lab Projects: P0104089
Report Date: 05/09/01

Client Pro] Name: MD Sand & Gravel
Client project #: 48410.01

M010502031-MB

Alkalinity as CaCO3
M010502031 -LCS

Alkalinity as CaCO3
P0104088-01A-DUP

Alkalinity as CaCO3
P0104089-01A-DUP

Alkalinity as CaCO3
P0104114-03A-DUP

Alkalinity as CaCO3
P010408 8-02 A-MS

Alkalinity as CaCO3
P0104089-01A-MS

Alkalinity as CaCO3
P0104114-04A-MS

Alkalinity as CaCO3
P010408 8-02 A-MSD

Alkalinity as CaCO3
P01Q4114-04A-MSD

Alkalinity as CaCO3

Result
<4.0

Prep Method: Alkalinity Titrametric
Analysis Method: Alkalinity Titrametric

RPL %Recovery Ctl Limits
4.0 - NA

%Recovery Ctl Limits
114 80-120

%Recovery Ctl Limits
- NA

% Recovery Ctl Limits
- NA

%Recovery Ctl Limits
- NA

% Recovery Ctl Limits
"SO 75-125

%Recoverv Ctl Limits

%Recoverv Ct Limits

%Recoverv Ctl Limits

%Recoverv Ct! Limits
] 75-125

RPD
0.00

RPD
28.57

RPD
0.00

RPD
5.41

RPD
2.82

RPD Ctl Limits
0-20

RPD Ctl Limits

0-20

RPD Ctl Limits
0-20

RPD Ctl Limits
0-20

RPD Cti Limits

0-20

Outlined Results indicate results outside of Control limits



Client Name: ERM, Inc
Contact: Jeff Flauzenbaum
Address: 2666 Riva Road

Suite200

Annapolis, MD 21401

Page:
Lab Project #:
Report Date:

Client Proj Name:
Client project #:

Page 9 of 14
PO104089
05/09/01
MD Sand & Gravel
48410.01

M010502033-MB

Sulfide
M010502033-LCS

Sulfide
P0104088-01A-DUP

Sulfide
P0104088-01A-MS

Sulfide

Result
<2.0

Prep Method: Titrametric Iodine
Analysis Method: Titrametric Iodine

JBDL %Recovery Ctl Limits
2.0 - NA

%Recovery Ctl Limits
71 50 - 75

%Recovery Ctl Limits

- NA

%Recoverv Ctl Limits
74 50 - 75

RPD
0.00

RPD Ctl Limits

0-20

Outlined Results indicate results outside of Control limits



Client Name: ERM, Inc
Contact: Jeff Flauzenbaum
Address: 2666 Riva Road

Suite200

Annapolis, MD 21401

Page:
Lab Project #:
Report Date:

Client Proj Name:
Client project #:

Page 10 of 14
P0104089
05/09/01
MD Sand & Gravel
48410.01

M010502034-MB

Chloride
Nitrite
Nitrate
Sulfate
M010502034-LCS

Chloride
Nitrite
Nitrate
Sulfate
P0104060-02A-DUP

Chloride
Nitrite
Nitrate
Sulfate
P0104060-02 A-MS

Chloride
Nitrite
Nitrate
Sulfate
P0104060-02A-MSD

Chloride
Nitrite
Nitrate
Sulfate

Result
<1.0
<0.10
<0.10

Prep Method: Anions by ion chromatography
Analysis Method: Anions by ion chromatography

RDL %Recovery Ctl Limits
1 - NA

0.10000 - NA
0.10000 - NA

1 - NA

%Recovery Ctl Limits
100 80-120
98 80-120
98 80-120
96 80-120

% Recovery

%Recoverv

Ctl Limits
- NA
- NA
- NA
- NA

Ctl Limits

RPD
0.00
0.00
0.00
2,74

RPD Ctl Limits

0-
0-
0-
0-

20
20
20
20

111 75-125
96 75-125
102 75-125
50

%Recovery

101
97
92
50

75

Oil
75
75
75
75

-125

Limits
-125
-125
-125
-125

RPD
6.06
1.04
7.41
0.00

RPD Ctl Limits
0-20
0-20
0-20
0-20

Outlined Results indicate results outside of Control limits



Client Name: ERM, Inc
Contact: Jeff Flauzenbaum
Address: 2666 Riva Road

Suite200

Annapolis, MD 21401

Page:
Lab Project #:
Report Date:

Client Proj Name:
Client project #:

Page 11 of 14
P0104089
05/09/01
MD Sand & Gravel
48410.01

M010503051-MB

Ferrous Iron
M010503051-LCS

Ferrous Iron
P0104060-01A-DUP

Ferrous Iron
P0104060-01A-MS

Ferrous Iron
P0104060-01A-MSD

Ferrous Iron

Result

Prep Method: Mod. for Determination of Ferrous and Ferric
Analysis Method: Mod. for Determination of Ferrous and Ferric

BDL %Recoverv Ctl Limits
1.0 - NA

%Recovery Ctl Limits
100 80-120

%Recoverv Ctl Limits

- NA

%Recoverv Ctl Limits
110 75-125

%Recovery
110

Ctl Limits
75-125

RPD

0.00

RPD Ctl Limits

0-20

RPD

0.00

RPD Ctl Limits
0-20

Outlined Results indicate results outside of Control limits



Client Name: ERM, tnc
Contact: Jeff Flauzenbaurn
Address: 2666 Riva Road

Suite200

Annapolis, MD 21401

Page:
Lab Project #:
Report Date:

Client Proj Name:
Client project #:

Page 12 of 14
P0104089
05/09/01
MD Sand & Gravel
48410.01

M010503059-MB

Total Organic Carbon
M010503059-LCS

Total Organic Carbon
P0104059-01A-DUP

Total Organic Carbon
P0104059-01A-MS

Total Organic Carbon
P0104059-01A-MSD

Total Organic Carbon

Result
<2.0

Prep Method: Total Organic Carbon
Analysis Method: Total Organic Carbon

RDL %Recovery Ctl Limits
2.0 - NA

%Recovery Ctl Limits
108 80-120

%Recovery Ctl Limits
- NA

% Recovery Ctl Limits
120 75-125

%Recovery Ctl Limits
120 75-125

RPD

0.00
RPD Ctl Limits

0-20

RPD
0.00

RPD Ctl Limits
0-20

Outlined Results indicate results outside of Control limits



Client Name: ERM, Inc
Contact: Jeff Flauzenbaum
Address: 2666 Riva Road

Suite200

Annapolis, MD 21401

Page:
Lab Project #:
Report Date:

Client Proj Name:
Client project #:

Page 13 of 14
P0104089
05/09/01
MD Sand & Gravel
48410.01

M010503061-MB

SolubleOrganic Carbon
M010503061-LCS

SolubleOrganic Carbon
P0104059-01A-DUP

SolubleOrganic Carbon
P0104059-01A-MS

SolubleOrganic Carbon
P0104059-01A-MSD

SolubleOrganic Carbon

Result
<2.0

Prep Method: Soluble Organic Carbon
Analysis Method: Soluble Organic Carbon

RDL "/(.Recovery Cti Limits
2.0 - NA

%Recovery Ctl Limits
106 80-120

%Recoverv Ctl Limits

- NA

%Recovery Ctl Limits
90 75-125

%Recovery Ctl Limits
90 75-125

RPD

18,18

RPD Ctl Limits

0-20

0.00
RPD Ctl Limits

0-20

Outlined Results indicate results outside of Control limits



Client Name:
Contact:
Address:

ERM, Inc
Jeff Flauzenbaum
2666 Riva Road
Suite200

Annapolis, MD 21401

Page:
Lab Project #:
Report Date:

Client Proj Name:
Client project #:

Page 14 of 14
P0104089
05/09/01
MD Sand & Gravel
48410.01

Case Afarraf/ve:The TOC and SOC results have been reanalyzed and confirmed. See attached case narrative.



MICROSEEPS

Client Name:
Contact:
Address:

ERM, Inc
Jeff Flauzenbaum
2666 Riva Road
Suite200

Annapolis, MD 21401

Page:
Lab Project #:
Report Date:

Client Proj Name:
Client project #:

Page 1 of 20
P0104114
05/09/01
MD Sand & Gravel
48410.01

Lab Sample # Client Sample ID
P0104114-01 TMW-1
P0104114-02 TMW-2
P0104114-03 TMW-3
P0104114-04 TMW-4
P0104114-05 SMW-14

Sample Identification

Approved By:

220 William Pitt Way, Pittsburgh, PA 15238 • Phone (412) 826-5245, Fax (412} 826-3433



Client Name: ERM, Inc
Contact: Jeff Flauzenbaum
Address: 2666 Riva Road

Suite200

Annapolis. MD 21401

Page:
Lab Project #:
Report Date:

Client Pro] Name:
Client project #:

Page 2 of 20
P0104114
05/09/01
MD Sand & Gravel
48410.01

Sample Description
TMW-1
Analyte(s)
WetChem
Chloride
Nitrate
Nitrite
Sulfate
RiskAnalysis
Carbon dioxide
Carbon monoxide
Ethane
Ethene
Methane
Nitrogen
Oxygen

Matrix
Water
Result

58
8.3
0.73
4.7

47
<0.40
11000
6000
8.2
17
4.0

PQL

1.0
0.10
0.10
1.0

0.60
0.40
5.0
5.0

0.015
0.40
0.15

Lab Sample #:

Sampled Date/Time
06 Apr. 01 10:25

Units

mg/L
mg/L
mg/L
mg/L

mg/L
mg/L
ng/L
ng/L
ug/L
mg/L
mg/L

P01 041 14-01

Received
09 Apr. 01

Method #

9056

AM15

AM18

AM15



Client Name: ERM, Inc
Contact: Jeff Flauzenbaum
Address: 2666 Riva Road

Suite200

Annapolis, MD 21401

Page:
Lab Project #:
Report Date:

Client Proj Name:
Client project #:

Page 3 of 20
P0104114
05/09/01
MD Sand & Gravel
48410.01

3ample Description
fMW-2

\naly te(s)
VetChem
Chloride
Nitrate
Nitrite
Sulfate
^iskAnalysis
Carbon dioxide
Carbon monoxide
Ethane
Ethene
Methane
Nitrogen
Oxygen

Matrix
Water

Result

43
8.4
<0.10
1.7

62
<0.40
1400
800
2.1
18
7.5

PQL

1
0.10
0.10

1

0.60
0.40
5.0
5.0

0.015
0.40
0.15

Lab Sample #:

Sampled Date/Time
06 Apr. 01 12:35

Units

mg/L
mg/L
mg/L
mg/L

mg/L
mg/L
ng/L
ng/L
ug/L
mg/L
mg/L

P01 041 14-02

Received
09 Apr. 01

Method #

9056

AM15

AM18

AM15



Client Name: ERM, Inc
Contact: Jeff Flauzenbaum
Address: 2666 Riva Road

Suite200

Annapolis, MD 21401

Page:
Lab Project #:
Report Date:

Client Proj Name:
Client project #:

Page 4 of 20
P0104114
05/09/01
MD Sand & Gravel
48410.01

Sample Description
TMW-3
Analyte(s)
WetChem
Alkalinity as CaCO3
Chloride
Ferrous Iron
Nitrate
Nitrite
SolubleOrganic Carbon
Sulfate
Sulfide
Total Organic Carbon
Metals
Iron
Manganese-dissolved
RIskAnalysIs
Carbon dioxide
Carbon monoxide
Ethane
Ethene
Methane
Nitrogen
Oxygen

Matrix
Water
Result

<4
4.1
<1
1.4
<0.10
<2.0
12
<2.0
<2.0

0.19
0.15

120
<0.40
210
130
8.8
20
7.5

PQL

4
1
1

0.10
0.10

2
1
2
2

0.050
0.010

0.60
0.40
5.0
5.0

0.015
0.40
0.15

Lab Sample #:

Sampled Date/Time
06 Apr. 01 14:20

Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L
mg/L

mg/L
mg/L
ng/L
ng/L
ug/L
mg/L
mg/L

P01041 14-03

Received
09 Apr. 01
Method #

310.1
9056

Mod._7199
9056

9060
9056
376.1
9060

601 OB

AM15

AM18

AM15



Client Name: ERM, Inc
Contact: Jeff Flauzenbaum
Address: 2666 Riva Road

Suite200

Annapolis, MD 21401

Page:
Lab Project #:
Report Date:

Client Proj Name:
Client project #:

Page 5 of 20
P0104114
05/09/01
MD Sand & Gravel
48410.01

Sample Description
TMW-4

Analyte(s)
rt etC hem

Alkalinity as CaCOS
Chloride
Ferrous Iron
Nitrate
Nitrite
SolubleOrganic Carbon
Sulfate
Sulfide
Total Organic Carbon
Metals
Iron
Manganese-dissolved

Matrix
Water
Result

24
16
25
0.24
<0.10
<2.0
16
<2.0
<2.0

28
0.10

PQL

4
1
1

0.10
0.10

2
1
2
2

0.050
0.010

Lab Sample #:

Sampled Date/Time
06 Apr. 01 16:45

Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L
mg/L

P01 041 14-04

Received
09 Apr. 01
Method #

310.1
9056

Mod._7199
9056

9060
9056
376.1
9060

6010B



Client Name: ERM, Inc
Contact: Jeff Flauzenbaum
Address: 2666 Riva Road

Suite200

Annapolis, MD 21401

Page:
Lab Project #:
Report Date:

Client Proj Name:
Client project #:

Page 6 of 20
P0104114
05/09/01
MD Sand & Grave!
48410.01

Sample Description
SMW-14
Analyte(s)
WetChem
Alkalinity as CaCO3
Chloride
Ferrous Iron
Nitrate
Nitrite
SolubleOrganic Carbon
Sulfate
Sulfide
Total Organic Carbon
Metals
Iron
Manganese-dissolved

Matrix
Water
Result

12
5.6
<1.0
0.42
<0.10
6.2
8.1
<2.0
<2.0

0.074
0.031

PQL

4
1
1

0.10000
0.10000

2
1
2
2

0,05000
0.01000

Lab Sample #:

Sampled Date/Time
06 Apr. 01 18:00

Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L
mg/L

PO 104 11 4-05

Received
09 Apr. 01
Method #

310.1
9056

Mod.J7199
9056

9060
9056
376.1
9060

601 OB



Client Name: ERM, Inc
Contact: Jeff Flauzenbaum
Address: 2666 Riva Road

Suite200

Annapolis, MD 21401

Page:
Lab Project #:
Report Date:

Client Pro] Name:
Client project #:

Page 7 of 20
P0104114
05/09/01
MD Sand & Gravel
48410.01

M010412033-MB

Chloride
Nitrite
Nitrate
Sulfate
M010412033-LCS

Result
<1.0
<0.10
<0.10

Prep Method: Anions by ion chromatography
Analysis Method: Anions by ion chromatography

BDl %Recoverv Ctl Limits
1.0 - NA
0.10 - NA
0.10 - NA
1.0 - NA

% Recovery Ctl Limits

| Outlined Results indicate results outside of Control limits



Client Name: ERM, Inc
Contact: Jeff Flauzenbaum

Address: 2666 Riva Road
Suite200

Annapolis, MD 21401

Page:
Lab Project #:
Report Date:

Client Pro] Name:
Client project #:

Page 8 of 20
P0104114
05/09/01
MD Sand & Gravel
48410.01

M010419001-MB

Ethene
Ethane
M010419001-LCS

Ethene
Ethane

Prep Method: Analysis of C1-C4 Hydrocarbons in Water
Analysis Method: Analysis of C1-C4 Hydrocarbons in Water

Result
<5.0
<5.0

BDL
5.0
5.0

% Recovery Ctl Limits
- NA
- NA

%Recovery Ctl Limits
98 70-130
98 70-130

Outlined Results indicate results outside of Control limits



Client Name: ERM, Inc
Contact: Jeff Flauzenbaum
Address: 2666 Riva Road

Suite200

Annapolis, MD 21401

Page:
Lab Project #:
Report Date:

Client Proj Name:
Client project #:

Page 9 of20
P0104114
05/09/01
MD Sand & Gravel
48410.01

M010419002-MB

Methane
M010419002-LCS

Methane

Result
< 0.015

Prep Method: Analysis of Dissolved Methane in Water
Analysis Method: Analysis of Dissolved Methane in Water

SQL %Recovery Ctl Limits
0.015 - NA

% Recovery Ctl Limits

97 70-130

Outlined Results indicate results outside of Control limits



Client Name: ERM, Inc
Contact: Jeff Flauzenbaum
Address: 2666 Riva Road

Suite200

Annapolis, MD 21401

Page:
Lab Project #:
Report Date:

Client Pro] Name:
Client project #;

Page 10 of 20
P0104114
05/09/01
MD Sand & Gravel
48410.01

M010419003-MB

Carbon dioxide
Oxygen
Nitrogen
Carbon monoxide
M010419003-LCS

Carbon dioxide
Oxygen

Result
<0.60
<0.15
<0.40
<0.40

Prep Method: Analysis of Dissolved Permanent Gases in Water
Analysis Method: Analysis of Dissolved Permanent Gases in Water

RDL % Recovery Ctl Limits
0.60 - NA
0.15 - NA
0.40 - NA
0.40 - NA

%Recovery Ctl Limits
94 70-130
95 70-130

Outlined Results Indicate results outside of Control limits
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Jeff Flauzenbaum
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Suite200

Annapolis, MD 21401

Page:
Lab Project #:
Report Date:

Client Proj Name:
Client project #:

Page 11 of 20
P0104114
05/09/01
MD Sand & Gravel
48410.01

M010430033-MB

Manganese-dissolved
M010430033-LCS

Manganese-dissolved
P0104114-03A-DUP

Manganese-dissolved
P0104114-04A-MS

Manganese-dissolved

Result
< 0.010

Prep Method: Acid Digestions of Aqueous samples and extracts for
Analysis Method: Disslolved TAL Metals by Inductively Coupled Plasma

RDL %Recoverv Ctl Limits
0.010 - NA

%Recoverv Ctl Limits
96 80-120

%Recoverv Ctl Limits RPD RPD Ctl Limits ~
- NA 6.45 0-20

%Recoverv Ctl Limits

96 75-125

(Outlined Results indicate results outside of Control limits



Client Name: ERM, Inc
Contact: Jeff Flauzenbaum
Address: 2666 Rlva Road

Suite200

Annapolis, MD 21401

Page:
Lab Project #:
Report Date:
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Client project #:

Page 12 of 20
P0104114
05/09/01
MD Sand & Gravel
48410.01

Prep Method: Acid Digestions of Aqueous samples and extracts for I
Analysis Method: Inductively Coupled Plasma-Atomic Emission Spectro

M010430034-MB

iron
M010430034-LCS

Iron
P0104114-03A-DUP

Iron
P0104114-04A-MS

Iron

Result
0.018

RDL
0.050

% Recovery Ctl Limits
- NA

%Recovery Ctl Limits
104 80-120

%Recovery Ctl Limits
- NA

%Recovery Ctl Limits
75-125

RPD
10.00

RPD Ctl Limits
0-20

Outlined Results indicate results outside of Control limits



Client Name: ERM, Inc
Contact: Jeff Flauzenbaum
Address: 2666 Riva Road

Suite200

Annapolis, MD 21401

Page: Page 13 of20
Lab Project #: P0104114
Report Date: 05/09/01

Client Proj Name: MD Sand & Gravel
Client project #: 48410.01

M010502031-MB

Alkalinity as CaCO3
M010502031-LCS

Alkalinity as CaCO3
P01040B8-01A-DUP

Alkalinity as CaCO3
P0104089-01A-DUP

Alkalinity as CaCO3
P0104114-03A-DUP

Alkalinity as CaCO3
P0104088-02A-MS

Alkalinity as CaCO3
P01040 89-01A-MS

Alkalinity as CaCO3
P0104114-04A-MS

Alkalinity as CaCO3
P0104088-02 A-MSD

Alkalinity as CaCO3
P0104114-04A-MSD

Alkalinity as CaCO3

Result
<4.0

Prep Method: Alkalinity Titrametric
Analysis Method: Alkalinity Titrametric

RDL %Recovery Ctl Limits
4.0 - NA

%Recovery Ctl Limits
114 80-120

%Recoverv Ctl Limits
- NA

%Recovery Ctl Limits
- NA

% Recovery Ctl Limits
- NA

%Recovery. Ctl Limits
"50 75-125

%Recoverv Cti Limits

%Recoverv Ctl Limits

%Recoverv Ct Limits

%Recoverv Ct Limits

SPD
0.00

RPJ3
28.57

REG
0,00

BED.
5.41

BEU
2.82

RPD Ctl Limits
0-20

RPD Ctl Limits
0-20

RPD Ctl Limits

0-20

RPD Ctl Limits
0-20

RPD Ctl Limits
0-20

Outlined Results indicate results outside of Control limits
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Contact: Jeff Flauzenbaum
Address: 2666 Riva Road

Suite200

Annapolis, MD 21401

Page:
Lab Project #:
Report Date:

Client Proj Name:
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Page 14 of 20
P0104114
05/09/01
MD Sand & Gravel
48410.01

M010502033-MB

Sulfide
M010502033-LCS

Sulfide
P0104088-01A-DUP

Sulfide
P0104088-01A-MS

Sulfide

Result
<2.0

Prep Method: Tltrametric Iodine
Analysis Method: Titrametric Iodine

RDL %Recovery Ctl Limits
2.0 - NA

%Recovery Ctl Limits
71 50 - 75

%Recovery Ctl Limits
- NA

%Recovery Ctl Limits
74 50-75

RED
0.00

RPD Ctl Limits
0-20

Outlined Results indicate results outside of Control limits
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Page:
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Page 15 of 20
P0104114
05/09/01
MD Sand & Gravel
48410.01

M010503018-MB

Chloride
Nitrite
Nitrate
Sulfate
M010503018-LCS

Chloride
Nitrite
Nitrate
Sulfate
P0104114-02A-DUP

Chloride
Nitrite
Nitrate
Sulfate
P0104165-01A-DUP

Chloride
Nitrite
Nitrate
Sulfate
P0104114-02A-MS

Chloride
Nitrite
Nitrate
Sulfate
P0104165-01A-MS

Result

<1.0
<0.10
<0.10

Prep Method: Antons by ion chromatography
Analysis Method: Anions by ion chromatography

RDL

1.0
0.10
0.10
1.0

% Recovery

%Recoverv
100
99
100
100

%Recoverv

Ctl Limits
- NA
- NA
- NA
- NA

Ctl Limits
80-120
80 - 120
80-120
80-120

Ctl Limits RPD RPD Ctl Limits
- NA 2.35 0 - 20
- NA 0.00 0-20
- NA 0.00 0-20

% Recovery

- NA 34

Ctl Limits Bi
- NA 6.

48 0-20

=D RPD Ctl Limits
19 0-20

- NA 0.00 0-20
- NA 0.00 0-20
- NA 0.00 0 - 20

%Recoverv

°
95
86
113

•Ctl Limits
75-125

75-125
75-125
75-125

%Recoverv Ctl Limits



Client Name: ERM, Inc
Contact: Jeff Flauzenbaum
Address: 2666 Riva Road

Suite200

Annapolis, MD 21401
P0104165-01A-MS

Chloride
Nitrite
Nitrate
Sulfate
P0104114-02A-MSD

Chloride
Nitrite
Nitrate
Sulfate
P0104165-01A-MSD

Chloride
Nitrite
Nitrate
Sulfate

Page:
Lab Project #:
Report Date:

Client Pro] Name:
Client project #:

Page 16 of 20
P0104114
05/09/01
MD Sand & Gravel
48410.01

%Recovery
90
98
100

0

%Recovery
10
97
86
113

%Recovery
90
99
100
0

Ctl
75
75
75
75

Ctl
75

75
75
75

Ctl
75
75
75
75

Limits
-125
-125
-125
-125

Limits
-125
-125
-125
-125

Limits
-125
-125
-125
-125

RED
2.30
2.08
0.00
0.00

RPp
0.00
1.02
0.00
0.00

RPD Ctl Limits
0-20
0-20
0-20
0-20

RPD Ctl Limits
0-20
0-20
0-20
0-20

Outlined Results indicate results outside of Control limits
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P0104114
05/09/01
MD Sand & Gravel
48410.01

M010503050-MB

Ferrous Iron
M010503050-LCS

Ferrous Iron
P0104114-03A-DUP

Ferrous Iron
P0104118-06A-DUP

Ferrous Iron
P0104114-03 A-MS

Ferrous Iron
P0104118-06A-MS

Ferrous Iron
P0104114-03A-MSD

Ferrous Iron
P0104118-06A-MSD

Ferrous Iron

Result

RPD
200.00

Prep Method: Mod. for Determination of Ferrous and Ferric
Analysis Method: Mod. for Determination of Ferrous and Ferric

RD_L % Recovery Ctl Limits
1.0 - NA

%Recovery Ctl Limits
100 80-120

%Recovery Ctl Limits
- NA

%Recovery Ctl Limits
- NA

%Recovery Ctl Limits
104 75-125

%Recovery Ctl Limits
110 75-125

%Recovery Ctl Limits
104 75-125

%Recoverv Ctl Limits
110 75-125

RPD
2.20

RPD Ctl Limits

0-20

RPD Ctl Limits

0-20

RPD
0.00

RPD

0.00

RPD Ctl Limits
0-20

RPD Ctl Limits

0-20

Outlined Results indicate results outside of Control limits
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Page 18 of 20
P0104114
05/09/01
MD Sand & Gravel
48410.01

M010503060-MB

Total Organic Carbon
M010503060-LCS

Total Organic Carbon
P0104114-03A-DUP

Total Organic Carbon
P01Q4114-03A-MS

Total Organic Carbon
P0104114-03A-MSD

Total Organic Carbon

Result
<2.0

Prep Method: Total Organic Carbon
Analysis Method: Total Organic Carbon

RDL %Recovery Ctl Limits
2.0 - NA

%Recovery Ctl Limits
110 80-120

%Recovery Ctl Limits
- NA

%Recoverv Ctl Limits
105 75-125

%Recoverv Ctl Limits
115 75-125

RPD
0.00

RPD Ctl Limits
0-20

RPD
9.09

RPD Ctl Limits
0-20

Outlined Results indicate results outside of Control limits
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M010503062-MB

SolubleOrganic Carbon
M010503062-LCS

SolubleOrganic Carbon
P0104114-03A-DUP

SolubleOrganic Carbon
P0104114-03 A-MS

SolubleOrganic Carbon
P0104114-03A-MSD

SolubleOrganic Carbon

Result
<2.0

Prep Method: Soluble Organic Carbon
Analysis Method: Soluble Organic Carbon

RDL %Recovery Ctl Limits
2.0 - NA

%Recoverv Ctl Limits
110 80-120

%Recoverv Ctl Limits

- NA

%Recovery Ctl Limits
100 75-125

%Recoverv Ctl Limits
100 75-125

RED RPD Ctl
200.00 0-20

RPD

0.00

RPD Ctl Limits

0-20

Outlined Results indicate results outside of Control limits
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Caseftfarraf/ve.-DID NOT REG A METALS BOTTLE FOR TMW-2. ONLY RECD 3 AMBER VOAS.(CW 4-9-01)
DO NOT LOG IN FOR METALS ANALYSIS AS PER MATT ERBE.(BJH 4-9-01) The TOG and SOC results
have been reanalyzed and confirmed. See attached case narrative.



MICROSEEPS

Client Name:
Contact:
Address:

ERM. Inc
Jeff Flauzenbaum
2666 Riva Road
Suite200

Annapolis, MD 21401

Page:
Lab Project #:
Report Date:

Client Proj Name:
Client project #:

Pagel of 17
P0104139
05/09/01
MD Sand & Gravel
48410.01

Lab Sample # Client Sample ID
P0104139-01 SMW-15
P0104139-02 SMW-17
P0104139-03 SMW-DUP
P0104139-04 SMW-12
P0104139-O5 SMW-07
P0104139-06 SMW-2A
PQ104139-07 SMW-2A-D
P0104139-08 TMW-6
P0104139-09 TMW-5
P0104139-10 TMW-4
P0104139-11 SMW-14

Sample Identification

Approved By:

220 William Pitt Way, Pittsburgh, PA 15238 • Phone (412) 826-5245, Fax (412) 826-3433



Client Name: ERM, Inc
Contact: Jeff Flauzenbaum
Address: 2666 Riva Road

Suite200

Annapolis, MD 21401

Page:
Lab Project #:
Report Date:

Client Proj Name:
Client project #:

Page 2 of 17
P0104139 .
05/09/01
MD Sand & Gravel
48410.01

Sample Description
SMW-15

Matrix
Vapor

Lab Sample*: P0104139-01

Sampled Date/Time
03 Apr. 01 11:05

Received
09 Apr. 01

Analyte(s) Result PQL Units Method #
RIskAnalysis
Carbon dioxide
Ethane
Ethene
Hydrogen
Methane
Nitrogen
Oxygen

70
<5.0
<5.0
1.0
0.04
15
6.5

0.60
5.0
5.0

0.030
0.02
0.40
0.15

mg/L
ng/L
ng/L
nM

ug/L
mg/L
mg/L

AM20GAX



Client Name: ERM, Inc
Contact: Jeff Flauzenbaum
Address: 2666 Riva Road

Suite200

Annapolis, MD 21401

Page:
Lab Project #:
Report Date:

Client Pro] Name:
Client project #:

Page 3 of 17
P0104139
05/09/01
MD Sand & Gravel
48410.01

Sample Description
3MW-17
\nalyte(s)
liskAnalysls
3arbon dioxide
Ethane
Ethene
Hydrogen
Methane
Nitrogen
Oxygen

Matrix
Vapor

Result

20
710
2300
4.7
160
16
5.6

PQL

0.60
5.0
5.0

0.030
0.02
0.40
0.15

Lab Sample #:

Sampled Date/Time
03 Apr. 01 15:40

Units

mg/L
ng/L
ng/L
nM

ug/L
mg/L
mg/L

P0104139-02

Received
09 Apr. 01

Method #

AM20GAX
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Suite200
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Page:
Lab Project #:
Report Date:

Client Proj Name:
Client project #:

Page 4 of 17
P0104139
05/09/01
MD Sand & Gravel
48410.01

Sample Description
SMW-DUP

Matrix
Vapor

Lab Sample*: P0104139-03

Sampled Date/Time
03 Apr. 01 8:00

Received
09 Apr. 01

Analyte(s) Result PQL Units Method #
RiskAnalysis
Carbon dioxide
Ethane
Ethene
Hydrogen
Methane
Nitrogen
Oxygen

58
<5.0
<5.0
1.1
0.04
15
6.1

0.60
5.0
5.0

0.030
0.02
0.40
0.15

mg/L
ng/L
ng/L
nM
ug/L
mg/L
mg/L

AM20GAX
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Page:
Lab Project #:
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Client project #:

Page 5 of 17
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05/09/01
MD Sand & Gravel
48410.01

Sample Description
SMW-12

Analyte(s)
RiskAnalysis
Carbon dioxide
Ethane
Ethene
Hydrogen
Methane
Nitrogen
Oxygen

Matrix
Vapor
Result

19
950
1300
0.69
9.4
16
5.6

PQL

0.60
5.0
5.0

0.030
0.02
0.40
0.15

Lab Sample #:

Sampled Date/Time
04 Apr. 01 9:46

Units

mg/L
ng/L
ng/L
nM
ug/L
mg/L
mg/L

P0104139-04

Received
09 Apr. 01

Method #

AM20GAX



Client Name: ERM, Inc
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Suite200
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Page:
Lab Project #:
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Client project #:

Page 6 of 17
P0104139
05/09/01
MD Sand & Gravel
48410.01

Sample Description
SMW-07

Matrix
Vapor

Lab Sample* P0104139-05

Sampleij Date/Time
04 Apr. 01 15:05

Received
09 Apr. 01

Analyte(s) Result PQL Units Method #
RiskAnalysis
Carbon dioxide
Ethane
Ethene
Hydrogen
Methane
Nitrogen
Oxygen

38
460000
210000
1.4
2400
14
3.7

0.60
5.0
5.0

0.030
0.02
0.40
0.15

mg/L
ng/L
ng/L
nM

ug/L
mg/L
mg/L

AM20GAX
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Contact: Jeff Flauzenbaum
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Page:
Lab Project #:
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Client project #:

Page 7 of 17
P0104139
05/09/01
MD Sand & Gravel
48410.01

Sample Description
3MW-2A
\nalyte(s)
liskAnalysis
Darbori dioxide
Ethane
Ethene
Hydrogen
Methane
Nitrogen
Oxygen

Matrix
Vapor

Result

17
210
53
2.5
0.14
15
7.1

PQL

0.60
5.0
5.0

0.030
0.02
0.40
0.15

Lab Sample #:

Samoled Date/Time
05 Apr. 01 8:55

Units

mg/L
ng/L
ng/L
nM

ug/L
mg/L
mg/L

P0104139-06

Received
09 Apr. 01
Method #

AM20GAX
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Lab Sample*: P0104139-07

Sample Description
SMW-2A-D
Analyte(s)

Matrix Sampled Date/Time Received
Vapor 05 Apr. 01 8:55 09 Apr. 01

Result PQL Units Method*
RiskAnalysls
Hydrogen 2.3 0.030 nM AM20GAX
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Page:
Lab Project #:
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Client project #:

Page 9 of 17
P0104139
05/09/01
MD Sand & Gravel
48410.01

Samole Description
TMW-6

Analyte(s)
RiskAnalysis
Carbon dioxide
Ethane
Ethene
Hydrogen
Methane
Nitrogen
Oxygen

Matrix
Vapor

Result

76
250000
710
330
5600
11
3.6

PQL

0.60
5.0
5.0

0.030
0.02
0.40
0.15

Lab Sample #:

Sampled Date/Time
05 Apr. 01 13:30

Units

mg/L
ng/L
ng/L
nM
ug/L
mg/L
mg/L

P0104139-08

Received
09 Apr. 01
Method #

AM20GAX
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48410.01

Lab Sample #: P0104139-09

Sample Description
TMW-5

Matrix
Vapor

Sampled Date/Time
05 Apr. 01 15:15

Received
09 Apr. 01

Analyte(s) Result PQL Units Method #
RiskAnalysis
Carbon dioxide
Ethane
Ethene
Hydrogen
Methane
Nitrogen
Oxygen

64
87000
1100000
29
900
14
4.5

0.60
5.0
5.0

0.030
0.02
0.40
0.15

mg/L
ng/L
ng/L
nM

ug/L
mg/L
mg/L

AM20GAX
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Sample Description
PMW-4
\nalyte{s)
ttskAnalysis
3arbon dioxide
Ethane
Ethene
Hydrogen
Methane
Nitrogen
Oxygen

Matrix
Vapor
Result

<0.60
<5.0
<5.0
1.6
0.09
17
0.24

PQL

0.60
5.0
5.0

0.030
0.02
0.40
0.15

Lab Sample #:

Sampled Date/Time
06 Apr. 01 16:45

Units

mg/L
ng/L
ng/L
nM

ug/L
mg/L
mg/L

P0104139-10

Received
09 Apr. 01
Method #

AM20GAX
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Sample Description
SMW-14

Matrix
Vapor

LabSample#: P0104139-11

Sampled DateATime Received
06 Apr. 01 18:00 09 Apr. 01

Analyte(s) Result PQL Units Method #
RIskAnalysis
Carbon dioxide
Ethane
Ethene
Hydrogen
Methane
Nitrogen
Oxygen

13
<5.0
<5.0
1.7
0.04
15
7.4

0.60
5.0
5.0

0.030
0.02
0.40
0.15

mg/L
ng/L
ng/L
nM

ug/L
mg/L
mg/L

AM20GAX



Client Name:
Contact:
Address:

ERM, Inc
Jeff Flauzenbaum
2666 Riva Road
Suite200

Annapolis. MD 21401

Page:
Lab Project #;
Report Date:

Client Pro] Name:
Client project #:

Page 13 of 17
P0104139
05/09/01
MD Sand & Gravel
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M010416002-MB

Hydrogen
M010416002-LCS

Hydrogen

Prep Method:
Analysis Method:

Hydrogen by Bubble Strip
Hydrogen by Bubble Strip

Result
< 0.030

RDL
0.030

"/oRecoverv

% Recovery

96

Ctl Limits
- NA

Ctl Limits
0-0

Outlined Results indicate results outside of Control limits
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P0104139
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48410.01

M01041600 3-MB

Ethane
Ethene
M010416003-LCS

Ethane
Ethene

Prep Method: Light Hydrocarbons by Bubble Strip/GC-FIDTOD/RGt
Analysis Method: Light Hydrocarbons by Bubble Strip/GC-FID/TCD/RGt

Result
<5.0
<5.0

BDL
5.0
5.0

%Recoverv Ctl Limits
- NA
- NA

%Recovery Ctl Limits
100
109

0-0
0-0

Outlined Results indicate results outside of Control limits
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M010416004-MB

Methane
M010416004-LCS

Methane

Prep Method: Methane by Bubble Strip/ GC-FID/TCD/RGD
Analysis Method: Methane by Bubble Strip/ GC-FID/TCD/RGD

Result
<0.02

BDL
0.02

% Recovery

% Recovery

Ctl Limits
- NA

Ctl Limits
0 -0

Outlined Results indicate results outside of Control limits



Client Name: ERM, Inc
Contact: Jeff Flauzenbaum
Address: 2666 Riva Road

Suite200

Annapolis, MD 21401

Page:
Lab Project #:
Report Date:

Client Proj Name:
Client project #:

Page 16 of 17
P0104139
05/09/01
MD Sand & Gravel
48410.01

M010416005-MB

Carbon dioxide
Oxygen
Nitrogen
M010416005-LCS

Carbon dioxide
Oxygen

Prep Method: Permanent Gases by Bubble Strip
Analysis Method: Permanent Gases by Bubble Strip

Result
<0.60
<0.15
<0.40

RDL

0.60
0.15
0.40

%Recoverv Ctl Limits
- NA
- NA
- NA

%Recoverv Ctl Limits
90
100

0-0
0-0

Outlined Results indicate results outside of Control limits
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SDG NARRATIVE
SDG 1D07124

S E V E R N
T R E N T

SERVICES

STL North Canton
4101 Shuffel Drive NW
North Canton, OH 44720-6961

Tel: 330 497 9396
Fax: 330 497 0772
www.stlHnc.com

This narrative pertains to samples received from the ERM MD Sand Gravel & Stone site.
This data package, completed by STL North Canton consists of data from the volatile
analyses of seventeen (17) water samples and one (1) quality control sample analyzed
using the CLP OLC02.1 protocol.

Sample(s) that contained concentrations of target analyte(s) at a reportable level in the
associated Method Blank(s) were flagged with "B". All target analytes in the Method Blank
must be below the reporting limit (RL) or the associated sample(s) must be ND with the
exception of common laboratory contaminants.

Sample(s) that contain results between the MDL and the RL were flagged with "J". There
is the possibility of false positive or mis-identification at these quantitation levels. In
analytical methods requiring confirmation of the analyte reported, confirmation was
performed only down to the standard reporting limit (SRL). The acceptance criteria for QC
samples may not be met at these quantitation levels.

The samples were received at the laboratory at a temperature of 4.2° C.

The following is a listing of the samples in SDG 1D07124:

Client ID Laboratory IP

SMW-15
SMW-13
SMW-14
SMW-17
SMW-18A
SMW-12
SMW-19A

EAJ2H
EAJ2J
EAJ2K
EAJ2L
EAJ2N
EAJ2P
EAJ2Q

Sample
Receipt Date

04/07/01
04/07/01
04/07/01
04/07/01
04/07/01
04/07/01
04/07/01

STL North Canton is a part of Severn Trent Laboratories, Inc.
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SDG NARRATIVE (continued)

The following is a listing of the samples in SDG 1D07124 (continued):

SMW-07 EAJ2R 04/07/01
SMW-2A EAJ2T 04/07/01
SMW-DUP EAJ2V 04/07/01
TRIP BLANK EAJ2W 04/07/01
TMW-1 EAJ2X 04/07/01
TMW-2 EAJ20 04/07/01
TMW-3 EAJ21 04/07/01
TMW-4 EAJ22 04/07/01
TMW-5 EAJ23 04/07/01
TMW-6 EAJ26 04/07/01
HLDBLK EAJ27 04/07/01

The following is a listing of the pH value for each volatile water sample as received by
the laboratory:

Sample ID

SMW-15 1.0
SMW-13 1.0
SMW-14 1.0
SMW-17 1.0
SMW-18A 1.0
SMW-12 1.0
SMW-19A 1.0
SMtf-07 1.0
SMW-2A 1.0
SMW-DUP 1.0

T\T/-,vl-H



SDG NARRATIVE (continued)

The following is a listing of the pH value for each volatile water sample as received by the
laboratory (continued):

TRIP BLANK 1.0
TMW-1 1.0
TMW-2 1.0
TMW-3 1.0
TMW-4 1.0
TMW-5 1.0
TMW-6 1.0

There were no problems encountered during the preparation and analyses of the samples
in this SDG.

rey
Project Manager

April 26, 2001

STL North Canton



Committed To Your Success

SHIPPING
AND

RECEIVING DOCUMENTS

CTT. KTor-t-h P;=in1-nn



"2
O
O
0)o:

VTS I
SS
tQ U) ^-c a T
OO ri

I

Vs.

!<*

il
«

II

•g-g

>5-as »

d73

1

I
S 3

£

i
x.

Pv*

te
M





ERM

Lab Name:Severn Trent Laboratories, Inc. SDG Number:1D07124

Matrix: (soil/water) WG Lab Sample ID:A1D070124 009
Method: OCLP OLC02.1

Volatile Organics, GC/MS (CLP-Low Level)

Sample WT/Vol: 25 / mi
Work Order: HAJ2T1AA
Dilution factor: 3.33
Moisture V:

Client Sample Id: SMW-2A

Date Received: 04/07/01
Date Extracted:04/10/01
Date Analyzed: 04/10/01

QC Batch: 1101378

GAS NO. COMPOUND
CONCENTRATION UNITS:
(wy/L or ug/kg) ug/L

74-87-3
74-83-9
75-01-4
75-00-3
75-09-2
€7-64-1
75-15-0
75-35-4
75-34-3
540-59-0
67-66-3
107-06-2
78-93-3
71-55-6
56-23-5
75-27-4
78-87-5
10061-01-5
79-01-6
124-48-1
79-00-5
71-43-2
10061-02-6
75-25-2
108-10-1
591-78-6
127-18-4
79-34-5

Chlorome th ane
B r omome thane
Vinyl chloride
Ch 1 or oe thane
Methylene chloride
Acetone
Carbon diaulfide
1 , 1 -DichloroetLheno
1,1 -Dichloroethane
1,2-Dichloroethene (total)
m f -•LJilot o£orjBi
1,2 -Dichloroethane
2-Butanone
1 , 1 . l-Trlchloroethane
Carbon tetrachloride
Bromodi chlorome thane
1 , 2 -Dichloroprooane
cis-l,3-Dichloropropene
Trlchloroethene
Dibromochl orome thane
1,1, 2 -Trichloroethane
Benzene
trans -1,3 -Dichloropropene
Bromoform
4 -Methyl - 2 -pentanone
2-Hexanone
Tetrachloroetliene
1,1,2, 2-Tetrachloroethane

3.3
3.3
1.9
3.3
0.77
5.7
3.3
1.2
12
50
0.55
3.2
17
18
3.3
3.3
3.3
3.3
27
3.3
3.3
3.3
3.3
3.3
3.3
17
126
3.3

01
01

J 1ulJ 1
JB I

ul
J I

1
1

J 1
J 1ul1

u|ul
ul
ut1ul
ul
ul
ul
ul
n|
ul

1
ul

QTT. r*n1-nn

FORM I



ERM

Lab NamerSevern Trent Laboratories, Inc. SDG Number:lD07124

Matrix: (soil/vater) WG Lab Sample 1D:A1D070124 009
Method: OCLP OLC02.1

Volatile Organics, GC/KS (CLP-Low Level)

Sample WT/Vol: 25 / ml*
Work Order: EAJ2T1AA
Dilution factor: 3.33
Moisture %:

Client Sample Id: SMW-2A

Date Received: 04/07/01
Date Extracted:04/10/01
Date Analyzed: 04/10/01

QC Batch: 1101378

CAS NO. COMPOUND
CONCENTRATION UNITS:
(uq/L or ug/kg) uq/L

I 108*68-3 Toluene U
108-90-7
100-41-4

Oilorabenatene
Sthvlbenzene

0.92
3.3

U

I 100-42-5 Styrene 3.3
1330-20-7 Xylanes (total) 3.3

FORM I

CTT TvTr-,>-h>i PAnt-on 143



Lab Name:Severn Trent Laboratories, Inc. SDG Number: 1007124

Matrix: (soil/water) WO Lab Sample ID:A1D070124 008
Method: OCLP OLC02.1

Volatile Organics, GC/MS {CLP-Low Level)

Sample WT/Vol: 25 / mL
Work Order: EAJ2R1AA
Dilution factor: 500
Moisture V:

Client Sample Id: SMW-07

Date Received: 04/07/01
Date Extracted:04/11/01
Date Analyzed: 04/11/01

QC Batch: 1101378

GAS NO. COMPOUND
CONCENTRATION UNITS:
(uq/L or ug/fcq) ug/L

74-87-3
74-83-9
75-01-4
75-00-3
75-09-2
67-64-1
75-15-0
75-35-4
75-34-3
540-59-0
67-6fi-3
107-06-2
78-93-3
71-55-6
56-23-5
75-27-4
78-87-5
10061-01-5
79-01-6
124-48-1
79-00-5
71-43-2
10061-02-6
75-2S-2
108-10-1
591-78-6
127-18-4
79-34-5

Chl orome thane
Bromome thane
Vinyl chloride
Chloroe thane
Methylene chloride
Acetone
Carbon disulfide
1, 1-Dichloroethene
1 , 1 -Dichloroe thane
1,2-Dichloroethene (total)
Chloroform
1 , 2 -Dichloroe thane
2-Butanone
1*1*1 -Trichloroethane
Carbon tetrachloride
Bromodichlorome thane
1 , 2 -Dichloropropane
ciB-l,3-Dichloropropene
Trichloroethene
Dibromochl orome thane
1,1,2 -Trichloroethane
Benzene
trans -1,3 -Dichloropropene
Bromoform
4 -Methyl - 2 -oentanone
2 -Hexanone
Te t rach 1 or oe thene
1,1,2, 2 -Tetrachloroe thane

500
500
500
1500
1000
2500
500
500
500
500
500
500
2500
500
500
500
500
500
500
500
500
1450
500
500
500
2500
500
500

ul
ul011ul
ul
ul
ul01
ul01
ul
ul
ul
ul
ul
ul
ul
01
ul
ulJ 1
ul
ul
ul
ul
ul
ul

FORM I

CTT.



BRM

Lab Name-.Severn Trent Laboratories, Inc. SDG Number :1DQ7124

Matrix: (soil/water) WG Lab Sample ID:A1D070124 008
Method: OCLP OLC02.1

Volatile Organics, GC/MS (CLP-Low Level)

Sample WT/Vol: 25 / mL
Work Order: EAJ2R1AA
Dilution factor: 500
Moisture V:

Client Sample Id: SMW-07

Date Received: 04/07/01
Date Extracted:04/ll/01
Date Analyzed: 04/11/01

QC Batch: 1101378

CAS NO.
1 108-88-3
1 108-90-7
I 100-41-4
1 100-42-5
1 1330-20-7

CONCENTRATION UNITS:
COMPOUND (UCf/L or uq/Jtcr) uq/L

Toluene
Chlorobeneene
ZthyXoenzena
Stvrene
Xvlenes (total)

I €700
(8600
|400
|500
11700

011IJ11

111
n|

1

FORM I
QTT, 131



ERM

Lab Name:Severn Trent Laboratories, Inc. SDO Number:1D07124

Matrix: (soil/water) WG Lab Sample ID:A1D070124 006
Method: OCLP OLC02.1

Volatile Organics, GC/MS (CLP-Low Level)

Sample WT/Vol: 25 / mL
Work Order: EAJ2P1AA
Dilution factor: 5
Moisture %:

Client Sample Id: SMW-12

Date Received: Oi/07/01
Date Extracted:04/10/01
Date Analyzed: 04/10/01

QC Batch: 1101378

CAS NO. COMPOUND
CONCENTRATION UNITS:
(ug/L or ug/kg] ug/L

74-B7-3
74-83-9
75-01-4
75-00-3
75-09-2
67-64-1
75-15-0
75-35-4
75-34-3
540-59-0
67-66-3
107-06-2
78-93-3
71-55-6
56-23-5
75-27-4
78-87-5
10061-01-5
79-01-6
124-48-1
79-00-5
71-43-2
10061-02-6
75-25-2
108-10-1
591-78-6
127-18-4
79-34-5

Ch 1 orome thane
Bromome thane
Vlxtyl chloride
Chloroe thane
Methvlene chloride
Acetone
Carbon disulfide
1 , 1-Dichloroethene
1 . 1-Di chloroe thane
1,2-Dichloroethene (total)
Ghlorofoxm
1 , 2 -Dichloroethane
2-Butanone
1.1.1 -Trichloroethane
Carbon tetrachloride
Bromodichlorome thane
1 , 2 -Dichloroorooane
cis-l,3-DichlorooroDene
Trichloroethene
D ibromoch lorome thane
1.1,3 -Trichloroethane
Benzene
trans -1,3 -Dichlorooropene
BroRiofortn
4 -Methyl -2 -oentanone
2-Hexanone
Tetrachloroethene
1.1,2,2 -Tetrachloroethane

5.0
5.0
13
2.9
10
10
5.0
2.7
70
38
2.0
5.0
25
64
5.0
5.0
5.0
5.0
122
5.0
5.0
0.94
5.0
5.0
5.0
25
56
5.0

D
U

J
U

J B
U

*

J
U
U

U
D
u!
ul1
ul
ulJ 1
u1
u
u
u
o

FORM I



SRM

Lab Name:Severn Trent Laboratories, Inc. SDG Number:1D07124

Matrix: (soil/water) WO Lab Sample ID:A1D070124 006
Method: OCLP OLC02.1

Volatile Organics, GC/MS (CLP-Low Level)

Sample WT/Vol: 25 / raL Date Received: 04/07/01
Work Order: KAJ2P1AA Date Extracted:04/I0/01
Dilution factor: 5 Date Analyzed: 04/10/01
Moisture V:

QC Batch: 1101378
Client Sample Id: SMW-12

CONCENTRATION UNITS:
GAS NO._________COMPOUND_____(uer/L or uq/kq) ug/L Q_______

I 108-88-3_______Toluene__________________jl.4________|£_____|
j 108-90-7______Oilorobenjene____________J2S________j______|
I 100-41-4______Kthylbengene_____________10.56_______|J_____\
I 100-42-5______Styrene_________________J5.Q________|_____U|
I 1330-30-7_____Xylenes (total)___________11.4_______|j_____j

FORM I
Q q



ERM

Lab Name:Sevem Trent Laboratories, Inc. SDG Number:lD07124

Matrix: (soil/water) WG Lab Sample ID:A1D070124 002
Method: OCLP OLC02.1

Volatile Organics, GC/MS (CLP-Low Level)

Sample WT/Vol: 25 / mL
Work Order: EAJ2J1AA
Dilution factor: 1
Moisture *:

Client Sample Id: SMW-13

Date Received: 04/07/01
Date Extracted:04/ll/01
Date Analyzed: 04/11/01

QC Batch: 1102435

CAS NO. COMPOUND
CONCENTRATION UNITS
fug/L or ug/fcq)

74-87-3
74-83-9
75-01-4
75-00-3
7S-09-2
67-64-1
75-15-0
75-35-4
75-34-3
540-S9-0
67-66-3
107-06-2
78-93-3
71-55-6
56-23-5
75-27-4
78-87-5
10061-01-5
79-01-6
124-48-1
79-00-5
71-43-2
10061-02-6
75-25-2
108-10-1
591-78-6
127-18-4
79-34-5

Chlorome thane
Bromome thane
Vinvl chloride
Chloroethane
Ketfaylene chloride
Acetone
Carbon disulfide
1,1-Dichloroethene
1, 1-Dichloroe thane
1,2-Dichloroethene (total)
Chloroform
1,2-Dichloroethane
2 - Butanone
1 , 1 , 1 -Trichloroa thane
Carbon tetrachloride
Bromodi chlorome thane
1,2-Dichloropropane
ciB-l,3-Dichloropropene
Trichloroethene
D ibr omoch 1 orome thane
1,1,2- Tri chloroethane
Benzene
trans-1, 3 -Dichloropropene
Bromofonn
4 -Methyl - 2 -pentanone
2-Hexanone
Te t rach 1 or oe t hene
1,1,2,2 -Tetrachloroe thane

1.0
1.0
1.0
1.0
0.36
2.1
1.0
1.0
1.0
1.0
1.0
1.0
5.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
5.0
1.0
1.0

. ul
u
ul
ulJ 1

a 1
ul
ul
u
u
ul
u
ul
u
u'
u
u
u
a
u
u
u
u
utfl
ul
u
u

FORM I



ERM

Lab Name:Severn Trent Laboratories, Inc. SDG Number:1D07124

Matrix: (soil/water) WG Lab Sample ID:A1D070124 002
Method: OCLP OLC02.1

Volatile Organics, GC/MS (CLP-Low Level)

Sample WT/Vol: 25 / mL
Work Order: EAJ2J1AA
Dilution factor: 1
Moisture %:

Client Sample Id: SMW-13

Date Received: 04/07/01
Date Extracted:04/ll/0l
Date Analyzed: 04/1L/01

QC Batch: 1102435

GAS NO. COMPOUND
CONCENTRATION UNITS:
(ug/L orug/kg) ugYL

108-88-3
108-90-7
100-41-4
100-42-5
1330-20-7

Toluene
Chlorcbexueene
Bthylbenzene
Stvrene
Xvlenes (total)

10
10
ll
ll
10

.13

.40

.0

.0

.15

J 1
J 1

u|ul
* 1

FORM I

CTT 36



ERN

Lab NamerSevern Trent Laboratories, Inc. SDG Number:1D07124

Matrix: (soil/water) WG Lab Sample ID:A1D070124 003
Method: OCLP OLC02.1

Volatile Organico, GC/MS (CLP-Low Level)

Sample WT/Vol: 25 / mL
Work Order: EAJ2K1AA
Dilution factor: 1
Moisture tr:

Client Sample Id: SMW-14

Date Received: 04/07/01
Date Extracted:04/ll/01
Date Analyzed: 04/11/01

QC Batch: 1102435

GAS NO. COMPOUND
CONCENTRATION UNITS :
(uq/L or uq/kq) ucr/L

74-87-3
74-83-9
75-01-4
75-00-3
7S-09-2
67-64-1
75-15-0
75-35-4
75-34-3
540-59-0
67-66-3
107-06-2
78-93-3
71-55-6
S6-23-5
75-27-4
78-87-5
10061-01-5
79-01-6
124-48-1
79-00-5
71-43-2
10061-02-6
75-25-2
108-10-1
591-78-6
127-18-4
79-34-5

Ch 1 oronve thane
Bromome thane
Vinvl chloride
Chloro ethane
Methvlene chloride
Acetone
Carbon disulfide
1, l-Dichloroethene
l, 1-Dichloroe thane
1 , 2 -Dichloroethane (total)
Chloroform
1 , 2 -Dichloroethane
2-Butanone
1,1, 1-Trichloroethane
Carbon tetrachloride
Bromodichlorome thane
1 , 2 -Dichlorooropane
cis-l,3-DichloroDropene
Trichloroethene
Dibromochlorome thane
1,1,2 -Trichloroethane
Benzene
trans -1 , 3 -Dichloropropene
Bromoform
4 -Methyl - 2 -nentanone
2 -Hexanone
Tetrachloroethene
1, 1,2,2-Tetrachloroethane

1.0
1.0
1.0
1.0
0.30
5.0
1.0
1.0
1.0
1.0
0.31
1.0
5.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
5.0
1.0
1.0

01
o
ul
ul

3 \
u
ul
ul
u
ul

J B I
Ul
ul
ul
u
ul
ul
a,
ul
u
u
ua
u
u
u
u
u

FORM I



ERM

Lab Name:Severn Trent Laboratories, Inc. SDG Number:1D07124

Matrix: (soil/water) WG Lab Sample ID:A1D070124 003
Method: OCLP OLC02.1

Volatile Organica, GC/MS {CLP-Low Level)

Sample WT/Vol: 25 / mL Date Received: 04/07/01
Work Order: EAJ2K1AA Date Extracted:04/11/01
Dilution factor: 1 Date Analyzed: 04/11/01
Moisture *:

QC Batch: 1102435
Client Sample Id: SMW-14

CONCENTRATION UNITS:
CASNO. ____ COMPOUND (uq/L or uq/kg) uq/L

108-88-3
108-90-7
100-41-4
100-42-5
1330-20-7

Toluene
Chlorobenzene
Sthylbenzene
Stvrene
Xylenes (total)

1.0 U|
1.0 [ U|
1.0 t ul
1.0 Ul
1.0 Ul

FORM I

^ Vi r ant- on



ERM

Lab Name:Severn Trent Laboratories, Inc. SDG Number:1D07124

Matrix: (soil/water) WG Lab Sample ID:A1D070124 001
Method: OCLP OLC02.1

Volatile Organics, GC/MS (CLP-Low Level)

Sample WT/Vol: 25 / mL
Work Order: EAJ2H1AA
Dilution factor: 1
Moisture *:

Client Sample Id: SMW-15

Date Received: 04/07/01
Date Extracted:04/11/01
Date Analyzed: 04/11/01

QC Batch: 1101378

CAS NO. COMPOUND
CONCENTRATION UNITS:
(ug/L or ug/kg)ug/L

74-87-3
74-83-9
75-01-4
75-00-3
75-09-2
67-64-1
75-15-0
75-35-4
75-34-3
540-59-0
67-66-3
107-06-2
78-93-3
71-55-6
56-23-5
75-27-4
78-87-5
10061-01-5
79-01-6
124-48-1
79-00-5
71-43-2
10061-02-6
75-25-2
108-10-1
591-78-6
127-18-4
79-34-S

Chl orome thane
Bromome thane
Vinvl chloride
Chl oroe thane
Metbvlene chloride
Acetone
Carbon disulfide
1,1-Dichloroethene
1 , l-Dichloroe thane
1, 2-Dichloroathene (total)
Chloroform
1 , 2 -Dichloroe thane
2 -Butanone
1,1,1 -Trichloroe thane
Carbon tetrachloride
B romodi chl or ome thane
1 . 2 -Dichlorooropane
cia - 1 , 3 -Dichloropropene
Tr i chloroe thene
Dibromochlorome thane
1,1,2 -Trichloroe thane
Benzene
trans -1,3 -Dichloropropene
Bromoform
4 -Methyl - 2 -pentanone
2-Hexanone
Tetrachloroe thene
1,1,2, 2 -Tetrachloroethane

1.0
1.0
1.0
1.0
0.30
5.0
1.0
1.0
1.0
1.0
2.2
1.0
5.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
ll.O
1.0
1.0
5.0
10.11
1.0

ul
ul
uJ 1
n|
ul
ul
ul101
ul
Ul
u
u
u
u

-, . o-
u
u
u

.. u
u
u

J
u

FORM I



ERM

Lab Name:Severn Trent Laboratories, Inc. SDG Number:1D07124

Matrix: (soil/water) WG Lab Sample ID:A1D070124 001
Method: OCLP OLC02.1

volatile Organics, GC/MS (CLP-Low Level)

Sample WT/Vol: 25 / mL
Work Order: EAJ2H1AA
Dilution factor: 1
Moisture %:

Client Sample Id: SMW-15

Date Received: 04/07/01
Date Extracted:04/11/01
Date Analyzed: 04/11/01

QC Batch: 1101378

CAS NO. COMPOUND
CONCENTRATION UNITS:
(ucr/L or ucr/fcg) ug/L

I 108-88-3 Toluene 10.15 .13.
I 108-90-7 |0.18 .li
100-41-4 Ethylba n z ene 1.0
100-42-5 Stvrene
1330-20-7 Xylenes (total) U.O u

FORM I

C, - 26



ERM

Lab Name:Severn Trent Laboratories, Inc. SDO Number:1D07124

Matrix: (soil/water) WG Lab Sample ID:A1D070124 004
Method: OCLP OLC02.1

Volatile Organlcs, GC/MS (CLP-Low Level)

Sample WT/Vol: 25 / mL
Work Order; HAJ2L1AA
Dilution factor: IS.67
Moisture *:

Client Sample Id: SMW-17

Date Received: 04/07/01
Date Extracted-.04/10/01
Date Analysed: 04/10/01

QC Batch: 1101378

GAS NO. COMPOUND
CONCENTRATION UNITS:
(UCT/L Or UCf/kq) uq/L

74-87-3
74-83-9
75-01-4
75-00-3
75-09-2
67-64-1
75-15-0
75-35-4
75-34-3
540-59-0
67-66-3
107-OG-2
78-93-3
71-55-6
56-23-5
75-27-4
78-87-5
10061-01-5
79-01-6
124-43-1
79-00-5
71-43-2
10061-02-6
75-25-2
108-10-1
591-78-6
127-18-4
79-34-5

Chl or ome thane
Bromome thane
Vinyl chloride
Ccloroetbane
Methvlene chloride
Acetone
Carbon disulfide
1 . 1 -Dichloroethene
1 . 1-Dichloroe thane
1,2-Dichloroethene (total)
Chloroform
1 . 2 -Dichloroethane
2-Butanone
1.1.1 -Tricfaloroethane
Carbon tetrachloride
Bromodi chlor ome thane
1 . 2 -Dichloropropane
ciB-l,3-DichlorooroDene
Trlcnloroetbene
Dibromo chl oronte thane
1.1,2 -Tricnloroethane
Benzene
trans -1,3 -Dichloropropene
Bromoform
4 -Methyl - 2 -nentanone
2-Hexanone
Tetrachloroethene
1,1,2, 2 -Tetrachloroe thane

17 1
17 1
9.6
5.5 1
33 1
83
17
2.5
180
32
7.0
«
83
360
17
17
17
17
45
17
5.2
17
17
17
17
83
5.5
17

J
J

*

J
J

J

3

o|
U|
1
1

o|
n|
u|

1
1
1
1
1

u|1
n|
u|
u(
u|1
u|1
n|
u|
"1
n|
o|

1
n|

FORM I



BRM

Lab Name:Severn Trent Laboratories, inc. SDG Number:1D07124

Matrix: (soil/water) WO Lob Sample ID:A1D070124 004
Method: OCLP OLC02.1

Volatile Organica, GC/MS (CLP-Low Level)

Sample WT/Vol: 25 / mL
Work Order: RAJ2L1AA
Dilution factor: 16.67
Moisture %:

Client Sample Id: SMW-17

Date Received: 04/07/01
Date Bxtracted:04/10/01
Date Analyzed: 04/10/01

QC Batch: 1101378

CONCENTRATION UNITS:
CAS NO.

1 108-88-3
1 108-90-7
1 100-41-4
| 100-42-5
| 1330-20-7

COMPOUND (uQ/L or uq/Jtcr) ucr/L 0
Toluene
Qxlorobenzene
Ktbvlbenzene
Stvrene
Xvlenes (total)

183
110
las
117
193

1
J 1

1
tr|

1

FORM I



BRM

Lab Name:Severn Trent Laboratories, Inc. SDG Number:1D07124

Matrix: (soil/water) WG Lab Sample XD:A1D070124 005
Method: OCLP OLC02.1

Volatile Organics, QC/MS (CLP-Low Level)

Sample WT/Vol: 25 / mL
Work Order: EAJ2N1AA
Dilution factor: 16.67
Moisture %:

Client Sample Id: SHW-18A

Date Received: 04/07/01
Date Extracted:04/10/01
Date Analyzed: 04/10/01

QC Batch: 1101378

CAS NO. COMPOUND
CONCENTRATION UNITS:
(ucr/L or ucr/kg) uq/L

74-87-3
74-83-9
75-01-4
75-00-3
75-09-2
67-64-1
75-15-0
75-35-4
75-34-3
540-59-0
67-66-3
107-OG-2
78-93-3
71-55-6
56-23-5
75-27-4
78-87-5
10061-01-5
79-01-6
124-48-1
79-00-5
71-43-2
10061-02-6
75-25-2
108-10-1
591-78-6
127-18-4
79-34-5

Ch 1 orome thane
Bromome thane
Vinyl chloride
Chloroe thane
Methylene chloride
Acetone
Carbon diaulfide
1 , 1-Dichloroethcne
1 , 1 -Dichloroethane
1,2-Dichlaroethene (total)
Chloroform
1,2 -Dichlcrroe thane
2-Butanone
1.1, 1-Trichloroe thane
Carbon tetrachloride
Bromodi chlorome thane
1 , 2 -Dichloronrocane
cis- 1 , 3 -Dichloroprooane
Trichloroethene
D ibromochl orome thane
1.1.2 -Trichloroethane
Benzene
trails - 1 , 3 -DichloroDropene
Bromoform
4 -Methyl - 2 -pentanone
2 -Hexanone
Tetrachloroethene
1,1/2,2 -Tetrachloroe thane

17 U
17 U
17 tJ
17 U
33 D
22 IJ B !
17 n
3.7 |J
60
8.1 J
3.7 J
3.8 |J 1
83 U
260 1
17 U
17 U
17 Ul
17 U
27 1
17 U
17 U
17 U
17 U!
17 U|
17 U
83 U!
7.8 |J 1
17 01

FORM I



ERM

Lab Name:Severn Trent Laboratories, Inc. SDG Number:1D07124

Matrix: (soil/water) WG Lab Sample ID:A1D070124 005
Method: OCLP OLC02.1

Volatile Organics, QC/MS (CLP-Low Level)

Sample WT/Vol: 25 / mL
Work Order: EAJ2N1AA
Dilution factor: 16.67
Moisture %:

Client Sample Id: SMW-18A

Date Received: 04/07/01
Date Extracted:04/10/01
Date Analyzed: 04/10/01

QC Batch: 1101378

GAS NO. COMPOUND
CONCENTRATION UNITS:
(ug/L or uo/kg) ug/L

1 108-88-3
1 108-90-7
| 100-41-4
1 100-42-5
1 1330-20-7

Toluene
Chlorobenzene
Ethylbenzene
Stvrene
Xvlenes (total)

117
15.1
117
117
_|17

Ul
J 1

Ul
ui
Ul

FORM I

T\iri-r' 74



EHM

Lab Name;Severn Trent Laboratories, Inc. SDG Number:1D07124

Matrix: (soil/water) WG Lab Sample ID:A1D070124 007
Method: OCLP OLC02.1

Volatile Organics, GC/KS (CLP-Low Level)

Sample WT/Vol: 25 / mL
Work Order: BAJ2Q1AA
Dilution factor: 10
Moisture *:

Client Sample Id: SMW-19A

Date Received: 04/07/01
Date Extracted:04/10/01
Date Analyzed: 04/10/01

QC Batch: 1101378

CAS NO. COMPOUND
CONCENTRATION UNITS:
(ug/L or ug/kg) ug/L

74-87-3
74-83-9
75-01-4
75-00-3
75-09-2
67-64-1
75-15-0
75 -35 -4
75-34-3
540-59-0
€7-66-3
107-06-2
78-93-3
71-55-6
56-23-5
75-27-4
78-87-5
10061-01-5
79-01-C
124-48-1
79-00-5
71-43-2
10061-02-6
75-25-2
108-10-1
591-78-6
127-18-4
79-34-5

Chl orome th ane
Bromome thane
Vinyl chloride
Chloroe thane
Kethvlene chloride
Acetone
Carbon disulfide
1 . 1 -Dichloroetnene
1 . 1-Dichloroe thane
1.2 -Dichloroethene (total)
Chloroform
1 . 2 -Dichloroethane
2-Butanone
1,1.1 -Trlchloroethane
Carbon tetrachloride
Bromodi chlorome thane
1 , 2 -Dichloroprooane
cis-1 , 3 -Dichloroorooene
Triehloroethene
Dibromochl orome thane
1,1,2 -Trichloroe thane
Benzene
trans-1 , 3-Dichlorooropene
Bromoform
4 -Methvl - 2 -uentanone
2 -Hexanone
Tetrachloroetbene
1,1,2,2 -Tetrachloroe thane

10 Ul
10 u!
28
26
7.0 J
50 U
10 U
2.4 U
140 1
58 1
3.7 U
2.5 U
50 U
150
10 U
10 U
10 Ul
10 Ul
20
10 U
10 U
14.4 J
10 U
lio u
10 a,
[50 U
187
lio u

FORM I

109



ERM

Lab Name:Severn Trent Laboratories, Inc. SDG Number:1D07124

Matrix: (soil/water) WO Lab Sample ID:A1D070124 007
Method: OCLP OLC02.1

Volatile Organics, GC/MS {CLP-Low Level)

Sample KT/Vol: 25 / mL
Work Order: EAJ2Q1AA
Dilution factor: 10
Moisture V:

Client Sample Id: SMW-19A

Date Received: 04/07/01
Date Extracted:04/10/01
Date Analyzed: 04/10/01

QC Batch: 1101378

CONCENTRATION DNITS:
CAS NO.

1 108-88-3
1 108-90-7
I 100-41-4
| 100-42-5
1 1330-20-7

COMPOUND
Toluene
Chlorobenzene
Kthylfcenxene
Styrene
Xvlenee (total)

(U«T/L or ucr/kcr) UCT/L
15.5
138
13.6
Ho
14.0

0
Iff
1
Iff
1
Iff

1
1
1

1

FORM I

' T T Mr. r 110



BRM

Lab Name:Severn Trent Laboratories, Inc. SDG Number:1D07124

Matrix: (soil/water) WG Lab Sample ID:A1D070124 010
Method: OCLP OLC02.1 - " " - - ••-- --

Volatile Organice, GC/MS (CLP-Low Level)

Sample WT/Vol: 25 / mL
Work Order: EAJ2V1AA
Dilution factor: 1
Moisture %:

Client Sample Id: SMtf-DUP

Date Received: 04/07/01
Date Extracted:04/11/01
Date Analyzed: 04/11/01

QC Batch: 1102435

CAS NO. COMPOOND
CONCENTRATION UNITS:
(ug/L or ug/kg) ug/L

74-87-3
74-83-9
75-01-4
75-00-3
75-09-2
67-64-1
7S-1S-0
75-35-4
75-34-3
540-59-0
£7-66-3
107-06-2
78-93-3
71-SS-6
Sfi-23-5
75-27-4
78-87-5
10061-01-5
79-01-6
124-48-1
79-00-5
71-43-2
10061-02-6
75-25-2
108-10-1
591-78-6
127-18-4
79-34-5

Chl orome thane
Bromome thane
Vinvl chloride
Chl oroe thane
Metbvlene chloride
Acetone
Carbon disulfide
1 , 1 -Dichloroethene
1, 1-Dichloroethane
1 , 2 -Dichloroethene (total)__ _ „
VJl 1.OITO1QXID

1,2-Dichloroethane
2 • But anon e
1 , 1, 1-Trichloroethane
Carbon tetrachloride
B romodi chl orome thane
1 , 2 -Dichloroprooane
cis-l,3-Dichloropropene
Trichloroethene
Dibromochl orome thane
1.1,2 -Trichl oroe thane
Benzene
trans-1 , 3-Dichloropropene
Bromoform
4 -Methyl - 2 -pentanone
2 -Hexanone
Tetrochloroethene
1,1,2, 2 -Tetrachl oroe thane

1.0
1.0
1.0
1.0
0.36
s.o
1.0
1.0
1.0
1.0
2 1•*••*• ——— - —————
1.0
5.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
5.0
lo.n
1.0

01
n|
Dl
01J 1
ol
01
ol
ol
01

B l_ ... 1
ol
ol
ol01
a|
ol
ol
oltil
ol
u|ul
ol
n|
ol

U 1
ol

FORM I
1 S9



ERM

Lab Name:Severn Trent Laboratories, Inc. SDQ Number:1D07124

Matrix: (soil/water) WQ Lab Sample ID:A1D070124 010
Method: OCLP OLC03.1

Volatile Organics, GC/MS (CLP-Low Level)

Sample WT/Vol: 25 / mL Date Received: 04/07/01
Work Order: BAJ2V1AA Date Bxtracted:04/ll/01
Dilution factor: 1 Date Analyzed: 04/11/01
Moisture %:

QC Batch: 1102435
Client Sample Id: SMW-DUP

CONCENTRATION UNITS:
GAS NO,________COMPOUND_____(ug/L or ug/teg) ug/L 0______

I 108-88-3______Toluene_________________ll.O________|_____Uj
I 108-90-7______Chlorobenzene____________ll.O________|_____y_|
1 100-41-4_______Bthylbenzene______________|l_._Q________|______U|
I 100-42-5______Stvrene_________________il.O________j_____D|
I 1330-20-7_____Xvlanes (total)___________ll.O________|_____UJ

FORM I

i fin



BRM

Lab Name:Severn Trent Laboratories, Inc. SDG Number:1D07124

Matrix: (soil/water) WQ Lab Sample 1D:A1D070124 Oil
Method: OCLP OLC02.1

Volatile Organics, GC/MS (CLP-Low Level)

Sample WT/Vol: 25 / tnL
Work Order: HAJ2W1AA
Dilution factor: 1
Moisture V:

Client Sample Id: TRIP BLANK

Date Received: 04/07/01
Date Extracted:04/11/01
Date Analyzed: 04/11/01

QC Batch: 1102435

CAS NO. COMPOUND
CONCENTRATION UNITS:
(ug/L or ug/kg-] ug/L

74-87-3
74-83-9
75-01-4
75-00-3
75 -09 -3
67-64-1
75-15-0
75-3S-4
75-34-3
540-59-0
67-66-3
107-06-2
78-93-3
71-55-6
56-23-5
75-27-4
78-87-5
10061-01-5
79-01-6
124-48-1
79-00-5
71-43-2
10061-02-6
75-25-2
108-10-1
591-78-6
127-18-4
79-34-5

Chlorome thane
Bromome thane
Vinvl chloride
Chloroe thane
Betbylene chloride
Acetone
Carbon dieulfide
1,1-Dichloroethene
1,1-Dichloroe thane
1,2-Dichloroethene (total)
Chloroform
1 , 2 -Dichloroe thane
2-Butanone
1,1, 1 -Trichloroe thane
Carbon tetrachloride
Bromodi chlorome than e
1 , 2 -Dichloropropane
cis - 1 , 3 -Dichloropropene
Trichloroethene
D ibromochl orome thane
1,1, 2 -Trichloroe thane
Benzene
trans - 1 , 3 -Dichloropropene
Bromoform
4 -Methvl-2 -pentanone
2 -Hexanone
Te t rachl oroe t hen e
1,1,2,2 -Tetrachloroe thane

1.0
1.0
1.0
1.0
0.37
5.0
1.0
1.0
1.0
1.0
1.0
1.0
s.o
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
5.0
1.0
1.0

ul
ul
ul
ulJ 101
ul
ul
ul
ul
ul
ul
ul
ui
ul
ul
ul
ul
ui
ul
ul
ul
ul
ul
ul
ul
ul
ul

FORM I



ERM

Lob Name:Severn Trent Laboratories, Inc. SDG Number:lD07124

Matrix: (soil/water) WQ Lab Sample ID:A1D070124 Oil
Method: OCLP OLC02.1

Volatile Organica, GC/MS (CLP-Low Level)

Sample WT/Vol: 25 / mL
Work Order: EAJ2W1AA.
Dilution factor: 1
Moisture %:

Client Sample Id: TRIP BLANK

Date Received: 04/07/01
Date Extracted:04/ll/01
Date Analyzed: 04/11/01

QC Batch: 1102435

GAS NO, COMPOUND
CONCENTRATION ONITS:
(uq/L or uq/kg) ug/L

108-98-3
108-90-7
100-41-4
100-42-5
1330-20-7

Toluene
Chlorobenzene
Bthvlbenzene
Stvrene
Xvlenes (total)

ll. 0
|1.0
li.o
ll.O ,'
11. 0

1 ul
1 ul
1 DJ
1 ol
1 Dl

FORM I
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ERM

Lab Name:Severn Trent Laboratories, Inc. SDG Number: 1D07124

Matrix: (soil/water) WG Lab Sample ID:A1D070124 012
Method: OCLP OLC02.1

Volatile Organics, OC/MS (CLP-Low Level)

Sample WT/Vol: 25 / mL
Work Order: EAJ2X1AA
Dilution factor: 25
Moisture %r

Client Sample Id: TMW-1

Date Received: 04/07/01
Date Extracted:04/I0/01
Date Analyzed: 04/10/01

QC Batch: 1101378

CAS NO. COMPOUND
CONCENTRATION UNITS:
(uq/L or ug/kg) ug/L

74-87-3
74-83-9
75-01-4
7S-00-3
7S-03-2
67-64-1
75-15-0
75-35-4
75-34-3
540-59-0
67-66-3
107-06-2
78-93-3
71-55-6
56-23-5
75-27-4
78-87-5
10061-01-5
79-01-6
124-48-1
79-00-5
71-43-2
10061-02-6
75-25-2
ioa-io-1
591-78-6
127-18-4
79-34-5

Chl orome thane
Bromome thane
Vinyl chloride
Chl or oe thane
Methvleno chloride
Acetone
Carbon dioulfide
1,1- Dichloroethene
1 , 1-Dichloroe thane
1,2- Dichloroethene (total }
Chloroform
1 , 2-Dichloroethane
2-Butanooe
1,1,1 -Tricfaloroetfrane
Carbon tetrachloride
Bromodi chlorome thane
1 , 2 -Dichloroorooane
cia - 1 , 3 -Dichloropropene
Trlchloroethene
Dibromochl orome thane
1,1,2 -Trichloroetftane
Benzene
trans -1,3 -Dichloroprooene
Bromoform
4 -Metbvl - 2 -pentanone
2-Hexanone
Tetrachloroethene
1,1,2, 2 -Tetrachloroethane

25
25
25
25
270
170
25
25
40
25
42
25
320
460
25
25
25
25
29
25
25
is
25
25
!sso
120
42
25

Ul
Ul
Ul
Ul1

B I
u{

...ul1
u!

1ul11ul
ul
ul
ulI
ul
ul

* I
ul
ul- 1ul1
ul

FORM I



HHM

Name: Severn Trent Laboratories, Inc.

Matrix: (soil/water) WG
Method: OCLP OLC02.1

Volatile Organica, GC/MS (CLP-Low Level)

SDG Number :1D07124

Sample ID:A1D070124 012

Sample WT/Vol: 25 / mL
Work Order: RAJ2XIAA
Dilution factor: 25
Moisture %:

Client Sample Id: TMW-1

Date Received: 04/07/01
Date Extracted:04/10/01
Date Analyzed: 04/10/01

QC Batch: 1101378

CAS NO COMPOUND
CONCENTRATION UNITS:

or ucr/tecrl ug/L
t 108-88-3
1 108-90-7
1 1OO-41-4
1 100-42-5
1 1330-20-7

Toluene 1 190
Chlorobenzene
Kthvlbenxene
Stvrene
lylenes (total)

170
5.9
25
36

1
1
lJ
1 UI

POHM I

CTT 174



ERM

Lab Name:Severn Trent Laboratorisn, inc. SDG Number:1D07124

Matrix: (soil/water) WG Lab Sample ID:A1D070124 013
Method: OCLP OLC02.1

Volatile Organica, GC/MS (CLP-Low Level)

Sample WT/Vol: 25 / mL
Work Order: EAJ201AA
Dilution factor: 16.6*7
Moisture %:

Client Sample Id: TMW-2

Date Received: 04/07/01
Date Extracted:04/10/01
Date Analysed: 04/10/01

QC Batch: 1101378

CAS NO. COMPOUND
CONCBNTRAT10N UNITS:
(uq/L or ucr/kg) uq/L

74-87-3
74-83-9
75-01-4
75-00-3
75-09-2
67-64-1
75-15-0
75-35-4
75-34-3
540-59-0
67-6S-3
107-06-2
78-93-3
71-55-6
56-23-5
75-27-4
78-87-5
10061-01-5
79-01-C
124-48-1
79-00-5
71-43-2
10061-02-6
75-25-2
108-10-1
591-78-6
127-18-4
79-34-5

Chlorome thane
Bromomethane
Vinvl chloride
Chloroethane
Hatfaylene chloride
Acetone
Carbon disulfide
1 . 1-Dichloroethene
1, 1-Dichloroe thane
1 , 2 -Dichloroethene (total)_, _ —uLLoroc orA
1 . 2 -Di Chloroethane
2-Butanone
1.1,1-Tri Chloroethane
Carbon tetrachloride
B r omodi ch 1 or ome thane
1 , 2 -Dichloroprooane
ci B - 1 , 3 -Dichlorooropene
Trichloroethene
D ibromoch l or ome thane
1.1,2 -Tri Chloroethane
Benzene
trana-1 , 3 -Dichloroorocene
Bromoform
4-Methvl-2-oentanone
2 -Hexanone
Tetrachloroethene
1,1,2, 2 -Tetrachloroethane

17
17
17
17
«
37
17
3.5
7.1
17
21
17
83
!320
17
17
17
17
171
17
17
(3-5
117
117
!21
83
158
17

Ul
U|
Ui
til

1
JB 1

ul
J 1
J 1

Ul1
ul
ul1ul
ul
ul
u(1
ul
ulJ 1
ul
ut1
ul1
ul

FORM I
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ERM

Lab Name:Severn Trent Laboratories, Inc. SDG Number: 1D07124

Matrix: (soil/water) WG Lab Sample ID:A1D070124 013
Method: OCLP OLC02.1

Volatile Organics, GC/MS (CLP-Low Level)

Sample WT/Vol: 25 / mL Date Received: 04/07/01
Work Order: EAJ201AA Date Extracted:04/10/01
Dilution factor: 16.67 Date Analyzed: 04/10/01
Moisture %:

QC Batch: 1101378
Client Sample Id: THW-2

CONCENTRATION UNITS:
CAS NO._________COMPOUND_____(u<T/L or uq/kg) UCf/L

1 108-88-3
I 108-90-7
I 100-41-4
1 100-42-5
I 1330-20-7

Toluene
Chlorbbenxene
Ethyl ben *f»ne
Stvrene
Ivlenes (total)

43 1 1
58 1 1
3.5 IJ 1
17 1 Ul
17 1 1

FORM I

1 94



ERM

Lab Name:Severn Trent Laboratories, Inc. SDG Number;1D07124

Matrix: (soil/water) WG Lab Sample ID:A1D070124 014
Method: OCLP OLC02.1

Volatile Organics, GC/MS (CLP-Low Level)

Sample WT/Vol: 25 / mL
Work Order: EAJ211AA
Dilution factor; 1
Moisture *:

Client Sample Id: TMW-3

Date Received: 04/07/01
Date Extracted:04/11/01
Date Analyzed: 04/11/01

QC Batch: 1102435

CAS KO. COMPOUND
CONCENTRATION UNITS:
(uq/L or uq/kg) ug/L

74-87-3
74-83-9
75-01-4
75-00-3
75-09-2
67-64-1
75-15-0
75-35-4
75-34-3
540-59-0
67-66-3
107-06-2
78-93-3
71-55-6
S6-23-5
75-27-4
78-87-5
10061-01-5
79-01-6
124-48-1
79-00-5
71-43-2
10061-02-6
75-25-2
108-10-1
591-78-6
127-18-4
79-34-5

Chlorotnethane
Bromomethana
Vinyl chloride
Chloroethane
Methvlene chloride

1.0
1.0
1.0
1.0
2.0

Acetone |2,8
Carbon diaulfide
1 , 1-Dichloroethene
1 , 1 -Dichloroe thane
1 . 2 -Dichloroethene { total )
Chloroform
1 , 2 -Dichloroethane
2-Butanone

1.0
1.0
1.0
1.0
1.0
1.0
5.0

1,1,1-Trichloroe thane I 1.3
Carbon tetrachloride
Bromodichlorome thane
1 , 2 -Dichloropropane
ci a - 1 , 3 -Dichloronronene

1.0
1.0
1.0
1.0

Trlchloroethene 1 0 . 24
Dibromochlorome thane 1 1 . 0
1,1,2 -Trichloroe thane
Benzene
trans -1 , 3 -Dichlorooropene
Bromoform
4 -Methyl - 2 -pen tan one
2-Hexanone

1.0
1.0
1.0
1.0
1.0
5.0

01
ul
ul
ul
ulJ 1
u!
ul
ul
ul
ul
ul
ul1"Iul
ul
ulJ 1
ul
ul
ul
ul
ul
ul
ul

Tetrachloroethene 1 0 , 42 I J I
1,1,2,2 -Tetrachloroethane 1.0 ul

FORM I



ERM

Lab Name:Severn Trent Laboratories, Inc. SDG Number:1D07124

Matrix: (soil/water) WG Lab Sample ID:A1D070124 014
Method: OCLP OLC02.1

Volatile Organics, GC/MS (CLP-Low Level)

Sample WT/Vol: 25 / mL
Work Order: EAJ211AA
Dilution factor: 1
Moisture *:

Client Sample Id; TMW-3

Date Received: 04/07/01
Date Extracted:04/11/01
Date Analyzed: 04/11/01

QC Batch: 1102435

CAS NO.
I 108-88-3
1 108-90-7
1 100-41-4
1 100-42-5
1 1330-20-7

CONCENTRATION UNITS:
COMPOUND (UQ/L or UQ/kcr) ua/L 0

Toluene 10.37 |j I
Chlorobenzene 1 0 . 44 I J I
Bthvlbenzene
Stvrene
XVlenea (total)

1.0 I Ul
1.0 | U|
0.13 [J \

FORM I

214



ERK

Lab Name:Severn Trent Laboratories, Inc. SDG Number:1D07124

Matrix: (soil/water) WG Lab Sample XD:A1D070124 015
Method: OCLP OLC02.1

Volatile Organica, GC/MS (CLP-Low Level)

Sample WT/Vol: 25 / mL
Work Order: EAJ221AA
Dilution factor: 10
Moisture V:

Client Sample Id: TMW-4

Date Received: 04/07/01
Date Extracted:04/ll/01
Date Analyzed: 04/11/01

QC Batch: 1101378

GAS NO. COMPOUND
CONCENTRATION UNITS:
(ug/L or ug/kg) ug/L

74-97-3
74-83-9
75-01-4
75-00-3
75-09-2
67-64-1
75-15-0
75-35-4
75-34-3
540-59-0
67-66-3
107-06-2
78-93-3
71-55-6
56-23-5
75-27-4
78-87-5
10061-01-5
79-01-fi
124-48-1
79-00-5
71-43-2
10061-02-6
75-25-2
108-10-1
591-78-6
127-18-4
79-34-5

Chlorome thane
Bromome thane
Vinyl chloride
Chloroe thane
Methvlene chloride
Acetone
Carbon disulfide
1 . 1 -DiGhloroethene
1 . i -Dichloroethane
1,2-Dichloroethene (total)
Chloroform
1 , 2 -Dichloroethane
2-Butanone
1,1, 1-Trichloroethane
Carbon tetrachloride
Br omodi ch 1 or ome thane
1 / 2 -Dichlorooropane
cis-l,3-DichloroDropene
Trichloroethene
D ibromochl orome thane
1.1.3 -Trichloroethane
Benzene
trans - l , 3 -Dichloropropene
Bromoform
4 - Methvl - 2 -oentanone
2 -Hexanone
Te trachloroe thene
1,1,2, 2 -Tetrachloroethane

10 Ul
10 Ul
71
10 U
2.2 J
16 IJ B
10 1 U
5.5 U
26
17
1.9 J
10 U
SO U
130
10 U
10 U
10 Ul
10 Ul
37 1
10 Ul
10 Ul
11.3 J
10 Ul
10 Ul
10 U
SO U
[130
10 U

FORM I



ERM

Lab Name:Severn Trent Laboratories, Inc. SDG Number:1D07124

Matrix: (soil/water) WO Lab Sample ID:A1D07Q124 015
Method: OCLP OLC02.1

Volatile Organica, GC/MS (CLP-Low Level)

Sample WT/Vol: 25 / mL
Work Order: HAJ221AA
Dilution factor: 10
MoiBture %:

Client Sample Id: THW-4

Date Received: 04/07/01
Date Extracted:04/11/01
Date Analyzed: 04/11/01

QC Batch: 1101378

CAS NO.
1 108-88-3
1 108-90-7
| 100-41-4
| 100-42-5
1 1330-20-7

CONCENTRATION UNITS:
COMPOUND (uq/L or ucr/kcr) ua/L 0

Toluene
Chlorobenxene
B thvlbenz ene
Stvrene
Xrlexxee (total)

12.2 |j 1
121 i I
110
|10
|1.3

Ui
ul

a 1

FORM I
1Y1V -v-t-T-, • t- on

2 2 6



BRM

Lab Name:Severn Trent Laboratories, Inc. SDG Number:1D07124

Matrix: (soil/water) WG Lab Sample ID:A1D070124 016
Method: OCLP OLC02.1

Volatile Organica, GC/MS (CLP-Low Level)

Sample WT/Vol: 25 / mL
Work Order: BAJ231AA
Dilution factor: 1000
Moisture %:

Client Sample Id: TMtf-5

Date Received: 04/07/01
Date Extracted:04/ll/01
Date Analyzed: 04/11/01

QC Batch: 1102435

CAS NO. COMPOUND
CONCENTRATION UNITS:
(ucr/L or uq/kq) UCT/L

74-87-3
74-83-9
75-01-4
75-00-3
75-09-2
€7-64-1
75-15-0
75-35-4
75-34-3
540-59-0
67-66-3
107-06-2
78-93-3
71-55-6
56-23-5
75-27-4
78-87-5
10061-01-5
79-01-6
124-48-1
79-00-5
71-43-2
10061-02-6
75-25-2
lOfl-10-1
591-78-6
127-18-4
79-34-5

Chlorome thane !
Bromome thane !

Vinyl chloride
Chloroe thane
Methvlene chloride
Acetone
Carbon dimilfide
1 . 1 -Dichloroethene
1,1 -Dichloroethane
1,2- Dichl oroethene ( total )
Chloroform
1 , 2 -Dichloroethane
2-Butanone
1,1,1 -Trichloroethane
Carbon tetrachloride
Bromodi chlorome thane
1 , 2 -Dichlorocropane
cis - 1 , 3 -Dichloropropene
Trichloroethene
D ibromochl orome thane
1,1. 2 -Trichloroethane
Benzene
trans - 1 , 3 -Dichloroorooene
Bromoform
4 -Methyl -2 -oentanone
2 -Hexanone
Tetrachloroethene
1,1,2, 2 -Tetrachloroethane

1000
1000
1000
780
2000
5000
1000
1000
150
1000
150
1000
5000
1000
1000
1000
1000
1000
1000
1000
1000
320
1000
1000
1000
5000
1000
1000

flul
ulJ 1
ul
ul
ul
ul* 1
ul

JB 1
ul
ul
n|
ul
u]
ul
ul
ul
ul
ulu 1
ui

i Ul
1 ul

ul
ul
ul

FORM I



HRM

Lab Name:Severn Trent Laboratories, Inc. SDG Number:1D07124

Matrix: (eoil/water) WO Lab Sample ID:A1D070124
Method: OCLP OLC02.1

Volatile Organics, GC/MS (CLP-Low Level)

Sample WT/Vol: 35 / mL
Work Order: EAJ231AA
Dilution factor: 1000
Moisture V:

Client Sample Id: TMW-5

Date Received: 04/07/01
Date Extracted:04/11/01
Date Analyzed: 04/11/01

QC Batch: 1102435

CAS NO COMPOUND
CONCENTRATION DKITS:
(ug/L orug/kg) uo/L

| 108-88-3
1 108-90-7
1 100-41-4
1 100-42-5
1 1330-20-7

Toluene | 13000
Cblorobenzene 1 5400
Etfavlbenzene
Stvrene

370
1000

Xylenee (total) 11700

1,1J 1
n|

1

FORM I

- t - v , 245



ERM

Lab Name:Severn Trent Laboratories, Inc. SDG Number:1D07124

Matrix: (soil/water) WG Lab Sample ID:A1D07012* 017
Method; OCLP OLC02.1

Volatile Organics, GC/MS (CLP-Low Level)

Sample MT/Vol: 25 / mL
Work Order: EAJ261AA
Dilution factor: 166.67
Moisture *:

Client Sample Id: TMW-6

Date Received: 04/07/01
Date Extracted:04/11/01
Date Analyzed: 04/11/01

QC Batch: 1101378

GAS NO. COMPOUND
CONCENTRATION UNITS:
(uc/Lorug/Jcg) ug/L

74-87-3
74-83-9
75-01-4
75-00-3
75-09-2
67-64-1
75-15-0
75-35-4
75-34-3
540-59-0
67-66-3
107-06-2
78-93-3
71-55-6
56-23-5
75-27-4
78-87-5
10061-01-5
79-01-6
124-48-1
79-00-5
71-43-2
10061-02-6
75-25-2
108-10-1
591-78-6
127-18-4
79-34-5

Chl orome thane
B r omome thane
Vinyl chloride
Chloroe thane
Kethvlene chloride
Acetone
Carbon disulfide
l,l-Dichloroethene
1 , 1 -Dichloroethane
1 , 2 -Dichloroe thane (total)
Chloroform
1 , 2 -Dichloroethane
2-Butanone
1 , 1 , l-Trichloroe thane
Carbon tetrachloride
Bromodi chlorome thane
1 , 2 -Dichloropropane
cia - 1 , 3 -Dichloropropene
Tri chl oroe t hene
Dibromochlorome thane
1,1,2 -Tri chl oroe thane
Benzene
trans -1,3 -Dichloronropene
Bromoform
4-Methvl-2-pentanone
2-Hexanone
TetrachloroetHene
1,1,2, 2 -Tetrachloroe thane

170
170
170
240
330
830
170
170
170
170
170
170
830
170
170
170
170
170
170
170
170
290
170
170
170
830
119
170

Ul
Ul
u!

1
Ul
Ul
u|
n|
Ul
Ul
Ul
ul
Ul
ul
ul*lul
ul*luf
ul1
o|
u|
ul
u|J 1ul

FORM I



ERM

Lab Name:Severn Trent Laboratories, Inc. SDG Number:1D07124

Matrix: (soil/water) WQ Lab Sample ID:A1D070124 017
Method: OCLP OLC02.1

Volatile Organics, GC/MS (CLP-Low Level)

Sample WT/Vol: 25 / n»L
Work Order: EAJ261AA
Dilution factor: 166.67
Moisture %:

Client Sample Id: TMW-6

Date Received: 04/07/01
Date Extracted:04/11/01
Date Analyzed: 04/11/01

QC Batch: 1101378

CONCENTRATION UNITS:
CAS NO.

1 108-88-3
1 108-9O-7
1 100-41-4
1 100-42-5
1 1330-20-7

COMPOUND (uq/L or uq/kq) uq/L
Toluene 1 77
ChlorabenEene
Ktbylbenzene
Stvrene

3700
45
170

Xylenea (total) I 310

0
|J 1
1 I
U 1
1 i

i i

FORM I



BRM

Lab Name:Severn Trent Laboratories, Inc. SDQ Number:1D07124

Matrix: {soil/water) WQ Lab Sample ID:A1D070124 018
Method: OCLP OLC02.1

Volatile Organics, GC/MS (CLP-Low Level)

Sample WT/Vol; 25 / mL
Work Order: EAJ271AA
Dilution factor: 1
Moisture %;

Client Sample Id: HLDBLK

Date Received: 04/07/01
Date Extracted:04/11/01
Date Analyzed: 04/11/01

QC Batch: 1102435

CAS NO. COMPOUND
CONCENTRATION UNITS:
(ug/L or ug/kcrl ua/L

74-87-3
74-83-9
75-01-4
75-00-3
75-09-2
67-64-1
75-15-0
75-35-4
7S-34-3
540-59-0
67-66-3
107-06-2
78-93-3
71-55-6
S6-23-S
75-27-4
78-87-5
10061-01-5
79-01-6
124-48-1
79-00-5
71-43-2
10061-02-6
75-25-2
108-10-1
591-78-6
127-18-4
79-34-5

Chl or ome thane
Bromome thane
Vinyl chloride
Chl oroe thane
Methvlene chloride
Acetone
Carbon dieulfide
l , 1 -Dichloroethene
1 , 1 -Dichloroe thane
1 . 2 -Dichloroethene (total )
Chloroform
1 , 2 -Dichloroethane
2-Butanone
1,1,1 -Trichloroethane
Carbon tetrachloride
Bromodichloromethane
1 , 2 -Dichloropropane
cis - 1 , 3 -Dichloroorooene
Tr i chloroe thene
Dibromo chl or ome thane
1,1,2 -Trichloroethane
Benzene
trans-l,3-Dichloropropene
Bromoform
4 -Methvl - 2 -pent an one
2-Hexanone
Tetrachl oroe thene
1,1,2,2 -Tetrachl oroethane

1.0
1.0
1.0
1.0
0.26
5.0
1.0
1.0
1.0
1.0
1.0
1.0
5.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
5.0
1.0
1.0

ul
nl
ul01

* I
ul
ul
ul
ul
ul01
ul
ul
ul
ul
ul
ul
ul01
ul
ul
ul
ul
ul
ul
ul
ul
ul

FORM I



BRM

Lab Name:Severn Trent Laboratories, Inc. SDG Number:lD07124

Matrix: (soil/water) WQ Lab Sample ID:A1D070124 018
Method: OCLP OLC02.1

Volatile Organica, GC/MS (CLP-Low Level)

Sample WT/Vol: 25 / mL Date Received: 04/07/01
Work Order: EAJ271AA Date Extracted:04/11/01
Dilution factor: 1 Date Analyzed: 04/11/01
Moisture V:

QC Batch: 1102435
Client Sample Id: HLDBLK

CONCENTRATION UNITS:
CAS NO._________COMPOUND_____(uq/L or uq/kq) uq/L 0________

I 108-88-3_______Toluene___________________ll.O________|______UJ
I 108-90-7______Chlorobenzene____________ll.O_______j_____U|
I 100-41-4_______Bthvlbenzene______________ll.O________|______U|
1 100-42-5______Stvrene________________ll.O_______|_____Cf|
I 1330-20-7_____Xvlenee (total)___________|l..O________j_____U|

FORM I



S E V E R N

SERVICESSDG NARRATIVE

This narrative pertains to samples received from ERM from the MD
Site, project number 48410.01. This data package, completed by STL North Canton,
consists of data from the volatile analyses of five (5) water samples, two (2) waste samples
and one (1) quality control sample analyzed using the CLP OLM02.1 protocols.

The following is a listing of the samples in SDG 1E25274:

Laboratory ID Client ID

ED ING
ED1NR
ED1NX
ED1NO
ED1PH
EDI PL
EDI PR

TMW-1S
TMW-2S
TMW-5S
TMW-6S
TMW-7S
TB-l(5/24/
HLDBLK

During sample receipt, the following anomalies occurred:

See STL's Cooler Receipt Form for additional information.

Sample
Receipt Date

05/25/01
05/25/01
05/25/01
05/25/01
05/25/01
05/25/01
05/25/01

During the preparation and analyses of these samples, the following anomalies occurred:

GC/MS VOLATILES

Sample(s) that contained concentrations of target analyte(s) at a reportable level in the
associated Method Blank(s) were flagged with "B". All target analytes in the Method Blank
must be below the reporting limit (RL) or the associated sample(s) must be ND with the
exception of common laboratory contaminants.

Sample(s) that contain results between the MDL and the RL were flagged with "J". There
is the possibility of false positive or mis-identification at these quantitation levels. In
analytical methods requiring confirmation of the analyte reported, confirmation was
performed only down to the standard reporting limit (SRL). The acceptance criteria

Some samples had elevated reporting limits due to matrix interferences, TICs, or dilution.

Jeffrey C. Smith
Project Manager

June?, 2001

STL North Canton is a part o) Severn Trent Laboratories. Inc.
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SAMPLE DATA





ERM

Lab Name:Severn Trent Laboratories, Inc.

Matrix: (eoil/waterj WG
Method: SW846 8260B

Volatile Organics, QC/MS

Sample WT/Vol: 2 / g
Work Order: ED1NG1AA
Dilution factor: 20

Client Sample Id: TMW-1S
Soil Extract Vol: 10 / ml.

SDG Number:1K25274

Lab Sample ID-.A1E250274 001

(8260B)

GAS NO. COMPOUND

Date Received: 05/25/01
Date Extracted:05/30/01
Date Analyzed: 05/30/01

QC Batch: 1150502

Soil Aliquot Vol: 2 / uL

CONCENTRATION UNITS:
(ucr/L_or ug/kcrl ug/kg

74-87-3
74-83-9
75-01-4
75-00-3
75-09-2
67-64-1
75-15-0
75-35-4
75-34-3
540-59-0
67-66-3
107-06-2
78-93-3
71-55-6
56-23-5
75-27-4
78-87-5
10061-01-5
79-01-6
124-48-1
79-00-5
71-43-2
10061-02-6
75-25-2
ioe-io-1
591-78-6
127-18-4
79-34-5

Chlorome thane
Bromome thane
Vinyl chloride

24QQO
24000
24000

Chloroethanft 124000
Metlrvlene chloride 1 140000
Acetone 1210000
Carbon disulf ide 12000
1,1-Didaoroethene 16200
1 , 1 -Dichloroe thane
1 , 2 -Dichloroethene {total)
Chloroform
1 , 2 -Dichloroe thane

12000
12000
25000
12000

2 -Butanone | 490000
1,1,1 -Trichloroethane I 130000
Carbon tetrachloride
B r omodi chl or ome thane
1 , 2 -Dichloroprooane
cis-1 , 3-Dichloroorop«ne
Trichloroethene
Dibromochlorome thane
1,1, 2 -Trichloroethane

12000
12000
12000
12000
20000
12000
12000

Benxene 1 12000
trana -1,3 -Dichloropropene
Bromoform

12000
12000

4-Metfavl-2-i>entanoiie f 670000
2 -Hexanone 50000
Tetrachloroethene 1 26000
1,1,2,2 -Tetrachloroethane 12000

ul
Ul
U|
til.11
01J 1
Ul
Ul- 1
n|

1
1

u|
Ul
ul

,..„„ u|1
Ul
Ul1
u|
nl

1
u|1
Ul

FORM I



ERM

Lab Name:Severn Trent Laboratories, Inc. SDQ Number:1E25274

Matrix: [soil/water) WG Lab Sample ID:A1B25Q274 001
Method: SW846 8260B

Volatile Organics, GC/MS (8260B)

Sample WT/Vol: 2 / g
Work Order: ED1NG1AA
Dilution factor: 20

Client Sample Id: TMW-1S
Soil Extract Vol: 10 / mL

GAS NO. COMPOUND

Date Received: 05/25/01
Date Extracted:05/30/01
Date Analyzed: 05/30/01

QC Batch: 1150502

Soil Aliquot Vol: 2 / uL

CONCENTRATION UNITS:
tug/L or ucr/kt?)

108-B8-3
108-90-7
100-41-4
100-42-5
1330-20-7

Toluene
Chlorobenasene
Ethvlbenzene
Styrenc
Xvlenes (total)

(160000 1 1
1 130000 1 1
112000 I CM
112000 I U[
123000 1 1

FORM I



ERM

Lab NametSevern Trent Laboratories, Inc. SDG Number:1E25274

Lab' Sample ID:A1E250274 001Matrix: (soil/water) WG
Method: SW846 8260B

Volatile Organics, GC/MS (8260B)

Sample WT/Vol: 2.01 / g
Work Order; ED1NG2AA
Dilution factor: 1990.05

Client Sample Id: TMW-1S -RE 1
Soil Extract Vol: 10 / mL

Date Received: 05/25/01
Date Extracted:06/01/01
Date Analyzed: 06/01/01

QC Batch: 1155456

Soil Aliquot Vol: 1 / uL

GAS NO. COMPOUND
CONCENTRATION UNITS:
(uq/L or uq/kq) uq/kq

74-87-3
74-83-9
75-01-4
75-00-3
75-09-2
67-64-1
75-15-0
75-35-4
75-34-3
540-59-0
67-66-3
107-06-2
78-93-3
71-55-6
56-23-5
75-27-4
78-87-5
10061-01-5
79-01-6
124-48-1
79-00-5
71-43-2
10061-02-6
75-25-2
108-10-1
591-78-6
127-18-4
79-34-S

Chlorome thane
Bromome thane
Vinvl chloride
Chloroe thane

2400000
2400000
2400000
2400000

Ketbylene chloride 11600000
Acetone
Carbon disulf ide
1, 1-Dichloroethene
1, 1-Dichloroethane
l , 2 -Dichloroethene (total)

5000000
1200000
1200000
1200000
1200000

Chloroform 1940000
1 , 2 -Dichloroe thane
2-Butanone

1200000
5000000

1,1,1-Trichloroethane (23000000
Carbon tetrachloride
Bromodi chlorome thane
1, 2-DichloroDrocane
cis-l , 3 -Dichloropropene

1200000
1200000
1200000
1200000

Trichloroetnene (3700000
D ibromochl orome thane
1,1, 2 -Trichloroethane

1200000
1200000

Benzene (870000
trana-l , 3 -Dichloroprooene
Bromofonn

1200000
1200000

4-Metliyl-2-pentanone (5200000
2-Hexanone 5000000
Tetrachloroethene I 16000000
1,1,2,2 -Tetrachloroe thane 1200000

*l
ul
ol
ul1
ul
ul
ul
ul
ul* 1ul
ul1ul
ul
ul
ul1
ul
ul

a 1
ul
ui1tfl1
ul

FORM I



ERM

Lab Name:Severn Trent Laboratories, Inc.

Matrix: (soil/water) WQ
Method: SWS46 8260B

Volatile Organics, GC/MS (8260B)

Sample WT/Vol: 2.01 / g
Work Order: BD1NG2AA
Dilution factor: 1990.05

Client Sample Id: TMW-1S -RE 1
Soil Extract Vol: 10 / mL

SDG Number:1E25274

Lab Sample ID:A1B250274 001

Date Received: 05/25/01
Date Extracted:06/01/01
Date Analyzed: 06/01/01

QC Batch: 1155456

Soil Aliquot Vol: 1 / uL

GAS NO, COMPOUND
CONCENTRATION UNITS:
(uq/L or uq/kg) uq/kcr

I 108-B8-3 Toluene 138000000
1 108-90-7
| 100-41-4
| 100-42-5
1 1330-20-7

Ctilorobenxene
ftthvXbetusene
Stvrene
Ivlenes (total)

|37000000
12100000
1200000
12000000

1
1ul1

FORM I



ERM

Lab Narne:Sevem Trent Laboratories, Inc. SDQ Number:lE25274

Matrix: (soil/water) WG Lab Sample ID:A1H250274 002
Method: OCLP OLC02.1

Volatile Organics, GC/MS (CLP-Low Level)

Sample WT/Vol: 25 / mL
Work Order: ED1NR1AA.
Dilution factor: 6250
Moisture *:

Client Sample Id: TMW-2S

Date Received: 05/25/01
Date Extracted:05/30/01
Date Analyzed: 05/30/01

QC Batch: 1151299

CAS NO. COMPOUND
CONCENTRATION UNITS:
(ug/L or ug/kg) ug/L

74-87-3
74-83-9
7S-01-4
75-00-3
75-09-2
67-64-1
75-15-0
75-35-4
75-34-3
540-59-0
67-66-3
107-06-2
78-93-3
71-55-6
56-23-5
75-27-4
78-87-5
10061-01-5
79-01-6
124-48-1
79-00-5
71-43-2
10061-02-6
75-25-2
108-10-1
591-76-6
127-18-4
79-34-5

Chlor ome thane
Bromome thane
Vinvl chloride
Chlor oe thane
Hethylene chloride
Acetone
Carbon dieulfide
1,1-Dichloroethene
1 , 1 -Dichloroethane
1 , 2 -Dichloroethene (total )
Chloroform
1 , 2 -Dichloroethane
2 -But an one
1,1, 1-Tricnloroe thane
Carbon tetrachloride
Bromodi ch 1 orome thane
1 , 2 -Dichloropropana
cia-l , 3 -Dichloropropene
Trlchloroethene
Di bromochlor ome thane
1,1,2 -Trichloroe thane
Benzene
trans -1,3 -Dichlorooropene
Bromoform
4 -Methyl - 2 -pentanone
2-Hexanone
Tetrachloroethenc
1,1,2,2 -Tetrachloroe thane

6200
6200
6200
6200
39000
18000
6200
6200
6200
6200
17000
6200
31000
76000
6200
6200
6200
6200
43000
6200
6200
6200
6200
6200
62000
31000
17000
6200

01
ul
n|
ul

1
JB I

o|
Ul
ul
ul

B I
Ul
ul1ul
ul
ul
ul1
ul
ul
ul
ul
ul1
ul1
u|

FORM I



ERM

Lab Name:Severn Trent Laboratories/ Inc. SDG Number: 1K25274

Matrix; (soil/water) WO Lab Sample ID:A1B250274 002
Method: OCLP OLC02.1

Volatile Organics, OC/MS {CLP-Low Level)

Sample WT/Vol: 25 / mL
Work Order: ED1NR1AA
Dilution factor: 6250
Moisture V:

Client Sample Id: TMW-2S

Date Received: 05/25/01
Date Extracted:05/30/01
Date Analyzed: 05/30/01

QC Batch: 1151299

CAS NO. COMPOUND
CONCSNTRATION UNITS:
(uq/L or uq/kq)

| 108-88-3
| 108-90-7
| 100-41-4
| 100-42-5
1 133O-20-7

Toluene
Cnlorobenzene
Bthylbenzene
Styrene
Xylenea < total )

(120000
J57000
6200
(6200
123000

1
ul
ul1

FORM I



ERM

Name:Severn Trent Laboratoriesf Inc. SDG Number:lE2S274

Matrix: (soil/water) WG Lab Sample ID:A1E250274 003
Method: OCLP OLC02.1

Volatile Organics, GC/MS (CLP-Low Level)

Sample WT/Vol: 25 / mL
Work Order: ED1NX1AA
Dilution factor: 4166.67
Moisture *:

Client Sample Id: TMW-5S

Date Received: 05/25/01
Date Extracted:05/31/01
Date Analyzed: 05/31/01

QC Batch: 1151299

CAS NO. COMPOUND
CONCENTRATION UNITS:
(ug/L or ug/fcglug/L

74-87-3
74-83-9
75-01-4
75-00-3
7S-09-2
67-64-1
75-15-0
75-35-4
75-34-3
540-59-0
67-66-3
107-06-2
78-93-3
71-55-C
56-23-5
75-27-4
78-87-5
10061-01-5
79-01-6
124-48-1
79-00-5
71-43-2
10061-02-6
75-25-2
108-10-1
591-78-6
127-18-4
79-34-5

Chl orome thane
Bromome thane
Vinyl chloride
Chloroe thane
Hethvlene chloride
Acetone
Carbon diaulfide
1 , l-Dichloroethene
1 . 1 -Dichloroethane
1,2-Dicnloroethetie (total)«•_* j-uLLorof oroi
1 , 2 -Dichloroethane
2-Butanone
1,1,1 -Tricbloroethane
Carbon tetrachloride
Broraodichl orome thane
1 , 2 -Dichloropropane
cis- 1 , 3 -Dichloroprocene
Trlcnloroethene
D ibromochlor ome thane
1,1 , 2-Trichloroethane
Benzene
trans-l,3-DichlorotJrooene
Bromoform
4 -Hethvl - 2 -pentanone
2-Hexanone
Tetrachloroethene
1,1,2,2 -Tetrachloroethane

4200
4200
4200
4200
29000
7300
4200
4200
670
600
2100
4200
21000
32000
4200
720
4200
4200
18000
4200
4200
1700
4200
4200
26000
21000
i7700
4200

a B

J
J
T nu B

J B

J

u|
u|
n|
o|

1
1

u|
n|

1
1
1

u|
o|1
o|1
u|
o|1ul
u|1ul
u|1ul1nl

FORM I



ERM

Lab Name:Severn Trent Laboratories, Inc. SDG Number:1K25274

Matrix: (soil/water) WG Lab Sample ID:A1E250274 003
Method: OCLP OLC02.1

Volatile Organics, GC/MS <CLP-Low Level)

Sample WT/Vol: 25 / mL
Work Order; ED1NXLAA
Dilution factor: 4166.67
Moisture %:

Client Sample Id: TMW-5S

Date Received: 05/25/01
Date Extracted:OS/31/Ol
Date Analyzed: 05/31/01

QC Batch: 1151299

GAS NO. COMPOUND
CONCENTRATION UNITS:
(ug/L or ucf/hcr) ug/L

108-88-3
108-90-7
100-41-4
100-42-5
1330-20-7

Toluene
Chlorabenxene
Etbvlbenxene
Stvrene
XVlenes (total)

63000 | |
12000 I I
1000 J 1
4200 U|
5000 1 t

FORM I



BRM

Lab Name:Severn Trent Laboratories, Inc.

Matrix: (soil/water) WG
Method: SW846 8260B

Volatile Organics, GC/MS (8260B)

5DG Numbar:lS25274

Lab Sample ID:A1E250274 004

Sample WT/Vol: 2.01 / g
Work Order: ED1N02AA
Dilution factor: 99.5

Client Sample Id: TKW-6S -RE l
Soil Extract Vol: 10 / mL

GAS NO. COMPOUND

Date Received: 05/25/01
Date Extracted:06/01/01
Date Analyzed: 06/01/01

QC Batch: 1155456

Soil Aliquot Vol: 2 / uL

CONCENTRATION UNITS:
<ucr/L or ucf/kg) uo/kcr

74-87-3
74-83-9
75-01-4
75-00-3
75-09-2
67-64-1
75-15-0
75-35-4
75-34-3
540-59-0
67-66-3
107-06-2
78-93-3
71-55-6
56-23-5
75-27-4
78-87-5
10061-01-5
79-Ol-fi
124-43-1
79-00-5
71-43-2 .
10061-02-6
75-25-2
108-10-1
591-78-6
127-18-4
79-34-5

Chl orome thane
Bromome thane
Vinvl chloride
Chl oroe thane
Ketbylene chloride
Acetone
Carbon disulfide
1 , 1 -Dichloroe thane
1 , 1 -Dichloroethane
1 , 2 -Dichloroe thene (total )
Chloroform
1 , 2 -Dichloroethane
2-Butanone
1,1, 1-Tri chl oroe thane
Carbon tetrachlorida
Bromodi chl orome thane
1 , 2 -Dichlorooropane
ci s - 1 , 3 -Dichlorooropene
tTrlchloroethene
Dibromo chl orome thane
1,1,2 -Trichloroe thane
Benzene
trans -1/3 -Dichloroorooene
Bromoform
4 -Mettarl-2 -Dexttanone
2-Hexanone
Tetxachl oroe thene
1,1,2, 2 -Tetrachloroethane

120000
120000
120000
120000
170000
91000
62000
62000
62000
£2000
62000
62000
250000
510000
62000
62000
62000
62000
180000
62000
62000
62000
62000
62000
360000
250000
240000
62000

"1
„ PI
o|
ul1* 1
Dl
0|
n|
n|
til
ul
ul

"
u|
tr|
ul
ul

1
"1
ul
u|
ul
u|1
o|1
u|

FORM I



ERM

Lab Name;Severn Trent Laboratories, Inc. SDG Number:1E25274

Matrix: (soil/water) WG Lab Sample ID:A1E250274 004
Method: SW846 B260B

Volatile Organics, GC/MS (8260B)

Saniple WT/Vol: 2.01 / g Date Received: 05/25/01
Work Order: ED1N02AA Date Extracted:06/01/01
Dilution factor: 99.5 Date Analyzed: 06/01/01

QC Batch: 1155456
Client Sample Id: TMW-6S -RE 1
Soil Extract Vol: 10 / mL Soil Aliquot Vol: 2 / uL

CONCENTRATION UNITS:
___CAS HO.________COMPOUND_____fuq/L or uq/kg) uq/kcr Q____
I 108-B8-3______Toluene__________________U30000______|____
I 108-90-7______Chlorobemene____________1360000_____|____
I 100-41-4______Kthvlbenzene_____________140000______|j___
1 100-42-S______Styrene_________________162000______|____
j 1330-30-7______Zylenea (total)____________(230000______j____

FORM I



ERM
TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name:Severn Trent Laboratories, Inc. SDG Number:lE25274

Matrix: (soil/water) WG Lab Sample ID:A1E250274 004
Method: SWS46 8260B

Volatile Organics, GC/MS (8260B)

Sample WT/Vol: 2.01 / g
Work Order: BD1N02AA
Dilution factor: 99.5

Client Sample Id: TMW-6S -RB 1
Soil Extract Vol: 10 / mL

Date Received: 05/25/01
Date Extracted:06/01/01
Date Analyzed: 06/01/01

QC Batch: 1155456

Soil Aliquot Vol: 2 / uL

(ucr/L or ug/kq)
|CA5 NUMBER
1 106-46-7
| 35-50-1
1 120-82-1
1 87-61-6

| COMPOUND NAME
1 1 , 4 -Dichlorobenzene
1 1 , 2 - Dichlorobenzene
1 1 , 2 , 4 -Trichlorobenzene
1 1, 2 , 3 -Trichlorobenzene

RT
9.863
10.23
11.827
12.312

BST. CONC.
130000

0

67000 1
1900000
380000

1
1

FORM I - TIC





EHM

I

Lab Name:Severn Trent Laboratories, Inc. SDG Number:1E25274

Matrix: (soil/water) WO Lab Sample ID:A1E250274 005
Method: OCLP OLC02.1

Volatile Organics, GC/MS (CLP-Low Level)

Sample WT/Vol: 25 / mL
Work Order: ED1PH1AA
Dilution factor: 12500
Moisture %:

Client Sample Id: TMW-7S

Date Received: 05/25/01
Date Extracted:05/3l/0l
Date Analyzed: 05/31/01

QC Batch: 1151299

CAS NO. COMPOUND
CONCENTRATION UNITS:
(ug/Xi or ucr/kcr? ug/Ii

74-87-3
74-83-9
75-01-4
75-00-3
75-09-2
67-64-1
75-15-0
75-35-4
75-34-3
540-59-0
67-66-3
107-06-2
78-93-3
71-55-6
56-23-5
75-27-4
78-87-5
10061-01-5
79-01-6
124-48-1
79-00-5
71-43-2
10061-02-6
75-25-2
108-10-1
591-78-6
127-18-4
79-34-5

Chl or ome thane
Bromomethane
Vinvl chloride
Chl oroe thane

12000
12000
12000
12000

Methvlene chloride 1 43000
Acetone 134000
Carbon disulfide
1 , 1 -Dichloroethene
1 , 1 -Dichloroe thane
1 . 2 -Dichloroethene ( total )

12000
12000
12000
12000

Chloi.uroi.iii 1 19000
1 , 2 -Dichloroethane
2-Butanone

12000
62000

1.1, 1-Trichloroe thane | 74000
Carbon tetrachloride
B romodi chl or ome thane
1 , 2 - Dichloroprooane
cia- 1 , 3 -Dichloropropene

12000
12000
12000
12000

Trichloroethene f 42000
D ibromoch lor ome thane
1,1,2 -Trichloroe thane
Benzene
trana-l, 3 -Dichlorooroqene
Bromof orm

12000
12000
12000
12000
12000

4-Methvl-2-pentanone (61000
2 -Hexanone 62000
Tetrarhl oroethene 1 17000
1,1,2.2 -Tetrachloroe thane 12000

U[
ul
ul
Dl

1
J B I

Ul
Ul
Ul
ul

B 1
ul
ul1
ul
ul
ul
ul1
ul
ul
of
ul
ul1
ul\
u!

FORM I



ERM

Lab Kama:Severn Trent Laboratories, Inc. SDO Number:1E25274

Matrix: (soil/water) WO Lab Sample ID:A1E250274 005
Method: OCLP OLC02.1

Volatile Organice, GC/MS (CLP-low Level)

Sample WT/Vol: 25 / mL
Work Order: ED1PH1AA
Dilution factor: 12500
Moisture *:

Client Sample Id: TMW-7S

Date Received: 05/25/01
Date Extracted:05/31/01
Cate Analyzed: 05/31/01

QC Batch: 1151299

11
11

GAS NO.
108-B8-3
108-90-7
100-41-4
100-42-5
1330-20-7

CONCENTRATION UNITS:
COMPOUND (ucr/L or ucr/fccr) ua/L

Toluene
Chl.oirQbefljsene
Ethvlbenzene
Stvrene
Xylenes (total)

1120000
157000
112000
[12000
122000

O
1 1
1 1
1 u|
1 011 1

FORM I



ERM

Lab Name:Severn Trent Laboratories, Inc. SCO Number:1E25274

Matrix: (soil/water) WG Lab Sample ID:A1B250274 008
Method: OCLP OLC02.1

Volatile Organics, GC/MS (CLP-Low Level)

Sample WT/Vol: 25 / mL
work Order: ED1PR1AA
Dilution factor: X
Moisture %:

Client Sample id: HLDBLK

Date Received: 05/25/01
Date Sxtracted:05/30/0l
Date Analyzed: 05/30/01

QC Batch: 1151299

CAS HO. COMPOUND
CONCENTRATION tINITS:
(uq/L or uq/fcq) uq/L

74-87-3
74-83-9
75-01-4
75-00-3
75-09-2
67-64-1
75-15-0
75-35-4
75-34-3
540-59-0
67-66-3
107-06-2
78-93-3
71-55-6
56-23-5
75-27-4
78-87-5
10061-01-5
79-01-6
124-48-1
79-00-5
71-43-2
10061-02-6
75-25-2
108-10-1
591-78-6
127-18-4
79-34-5

Chlorome thane
Bromome thane
Vinvl chloride
Chloroe thane
Methvlene chloride
Acetone
Carbon disulfide
1 , 1-Dichloroethene
1 , 1 -Di chloroe thane
i, 2-Dichloroethene (total)
Chloroform
1,2-Dichloroe thane
2 -Butanone
1,1,1-Trichloroe thane
Carbon tetrachlorida
Bromodi chlorome thane
1 , 2 -Dichlorooropane
cis-l, 3-Dichloropropene
Trichloroethene
D ibromoch 1 orome thane
1,1,2 -Tri chloroe thane
Benzene
trans -1,3 -Dichloroorot>ene
Bromoform
4 -Methyl - 2 -pentanone
2 -Hexanone
Tetrachloroethene
1,1,2,2 • Tetrachloroethane

1.0
1.0
1.0
1.0
2.0
2.2
1.0
1.0
1.0
1.0
1.0
1.0
5.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
5.0
1.0
1.0

ul
ul
ul

ul
JB I

ot
ul
ul
ul
ul
ul
ul
ui
ul

ul
ul
ul
ul
ul

ul
ul
ul
ul

FORM I



KRM

Lab Name:Severn Trent Laboratories, Inc. SDG Number: 1E25274

Matrix: (soil/water) WG Lab Sample ID:A1E250274 008
Method! OCLP OLC02.1

Volatile Organics, GC/MS (CLP-Low Level)

Sample WT/Vol: 25 / mL
Work Order: ED1PR1AA
Dilution factor: 1
Moisture %:

Client Sample Id: HLDBLK

Date Received: 05/25/01
Date Extracted:05/30/01
Date Analyzed: 05/30/01

QC Batch: 1151299

GAS NO. COMPOUND
CONCENTRATION UNITS:
(uq/L or uq/fcq) uq/L

108-88-3
108-90-7
100-41-4
100-42-S
1330-20-7

Toluene
Chlorobenzene
Ethvlbenzene
Styrene
Xvlenes (total)

1.0
1.0
1.0
1.0
1.0

1 ul
1 ul
I ul1 HI1 ul

FORM I





Appendix C
BIOCHLOR Model Results
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